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1.1 REER

A48 sunxi F & display2 1EZRF &5 LCD &R

1. LCDARIAT %, FiAFER
2. LCD Kapw 5
3. 1cd0 TR TENEMERERE
4. BRI LCD #MNEE
o
N

1.2 EAE

N4,
2]

* 1-1: EHEFEmYIR

WiZhleas | EELS

Linux-4.9 drivers/video/fbdev/sunxi/disp2/disp/lcd/*
Linux-5.4 drivers/video/fbdev/sunxi/disp2/disp/lcd/*

1.3 #X A

RAB{EEANR, BRAREXALR,
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& 2-1: LCD #HXAIE

ANiE fERE1ER

SUNXI Allwinner —%&%! SoC BH&F&

LCD Liquid Crystal Display, /&R & E 28

MIPI Mobile Industry Processor Interface

DSI Display Serial Interface, ZRH{TiEO

18080 Intel 8080LCD #x[

RGB  XE#— LCD 0, ZEALERLT EFHBE RGB Hi&

LVDS  Low-Voltage Differential Signaling —#h LCD &0, T&E@%ﬁj\{ﬁﬁ%ﬁﬁﬁ
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LCD #OMXHAS:

1. IFVE, BE, URMEREFRABTAUA—#, ERSHIEAUA—F, FEOWATUAR—
=N

2. X#FF MIPI-DSI #0, #HE2— 1. mALZHE 1920x1200@60 X, HERSAELT
2048, GEN#HAET 180MHz #%#F.

3. ¥ RGB 0O, #E 2 1. HPFEXZIFHIT RGB666, EIEH{TZIF RGB888, #
17 RGB #EORANF 1920x1200@60 X, HERSAEET 2048, BENHA
#8id 180MHz #%#F, HEHP BT RGB ##0, BT RGB HWEESMEEAFEBT
800*480@60 §$

4. ZFEFM duallink LVDS #0, & AXHF 1920x1200060 ##E, HERSAEBL
2048, BENHAET 180MHz #x%#, E 4 ) single-link' LVDS #0, SRR
B%#F 1366+768@60,

5. T 18080 0, RS EZHF 800%480@60,

6. LVDS #EOZFESEE. S/ single link LVDS #OXFUEERISe2—#/ LVDS 20
NREL, B2 EEAXIXFNEL, MEES—F

(1 35288
HESEHHRT, ULIZATLUEBELR, RT MIPI-DSI % AREER L,

Q ®I5
— dual link LVDS #[0+ 20 4, GEILURD R single link B3 LVDS 01, {Ri&N Ivds0 F Ivdsly JEFE—" single
link B9BHEH 2 RAVIHE, A@M#f; lvdso
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1 AINFEIRTHEZ B

FF linux4.9 R ThHRASHFEEH= 47 (BITFFEI=I0N) , F linux5.4 MFEEE
Hmabith s, BRASERIRGERIE,

linux /RSB,

uboot JRFEE€E, 7E uboot Ht1E ERFMEWKEN, BHEET logo.

Rk dts BRECE. BHEEE board.dts REE—LEAN LCDEESH, XNTF
linux4.9, ZEERBXMZK uboot £3, MF linux-5.4, EBHE T

XIF linux5.4, FFRLIMCE uboot TR dts BLECE N

. BReEERER E’JWV@E%’E@%, =N Emenuconﬁg EE P

. BIEREEUTARAER

REM, TEERARESAESMESENS, HRMEE,

Driver IC T, TESEAR ICHMES, XBLBENE MHOWTIER, WRITHT
MBESIER, BRCEE,

REFIES, BARTEE, EERNESHLE LT RESES,

RGAAT, BARMEE, —KBRT DSI 7 18080 REBEBYE LSS W RHTH]
W1k

FR%, AREET 7 NEELEE,

quEIJ\DuFQEEjJZH|J, %Tﬁg):lrﬂ:ﬁb: TEE g[EjJﬁj\ﬁﬁFo

Wi E 3 PHER, EAIZENEE, AEEE—EEREXENERMENERH#ITRIR
oINS E BiEE L EE K.

BER R IXEN B R T Bpanel. cMlpanel.ho FEEREEMIAZ Epanel array P FTIE NI A AR Mstreut

~ led | panelE’]xg E%‘I'o panel. h¢'¥ﬁiastrcut lcd_panelﬂg)?-?ﬁﬁo

824 Makefile, 7£ lcd RIRzIE REY E—KBY Makefile XHFHBJdisp-objsHHTIENIA ZR N
RIXz.0

f&c& board.dts ARy lcd0, PILAEBRGB #[1, MIPI-DSL#[, 18080 #ZOMLVDS # 1,

EEENMASMMENRBEE, EHSHRAE, X—58ME lcd0 TR TAEEREIFARE
o

WRAFRE © HSEERERHERAE. RE—TF 4



@LWIMIER /
, KRR W

9. #%iX¥ uboot, kernel, ¥yJ8IKE, ;FEARME SDK, ®EAFXNBFARRE, 253 SDK RiIARHR
i%¥ uboot,

10. Ak BIE—LEAFERFERMNAUNS EARE, EEFAQ, AR HEEE.

4.2 BRYXzhinER

4.2.1 RIRohFEBRAE

linux 3.4 hRZAP#%:
linux3-4/drivers/video/sunxi/disp2/disp/lcd/
linux 3.10 hRZAsA#%:
linux3-10/drivers/video/sunxi/disp2/disp/lcd/
linux 4.9 AR LR %
linux-4.9/drivers/video/fbdev/sunxi/disp2/disp/lcd/
uboot-2014:
brandy/u-boot-2014.07/drivers/video/sunxiy/disp2/disp/lcd
uboot-2018:
brandy/brandy-2.0/u-boot-2018/drivers/video/sunxi/disp2/disp/lcd
IREECE, HA THES” Ll T509 # “tRFHER” thal demo, BIRIESEFRER,
device/config/chips/ik S/ configs/iRF&FR/
&
£13¢ linux5.4 B{EMRKY uboot RAEE:

brandy/brandy-2.0/u-boot-2018/arch/arm/dts/SEE S -IRFZFR-board.dts

4.2.2 menuconfig ACE 5 EH

Icd *H?&ﬁﬁ%@é‘&dlspgﬁﬁbﬁﬂ&ﬂh Eﬁ/%\?fq:ﬁ)\m$z7@§§: #ﬁi‘make ARCH=arm menucom‘igESZ
%make ARCH=armé64 menuconfig(64bit * '{i? EAEEEE%E, Eq:'o #ELX-FﬁE';%EéﬂE
BAREERN:

3.4 A#ZA 3.10 AHZ%:

IR © HiB2ERERHBIRAR. RE—INF 5
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Device Drivers->Graphics support->Support for frame buffer devices->
Video Support for sunxi ->(DISP Driver Support(sunxi-<disp2)

MERZE linux-4.9 REL FRAMARZEBRE:

Device Drivers->Graphics support->Framebuffer Devices >
Video Support for sunxi -> DISP Driver Support(sunxi-disp2)

.config - Linux/armé64 4.9.118 Kernel Configuration

> Device Drivers > Graphics support > Frame buffer Devices > Video support for sunxi

Arrow keys navigate the menu. <Enter> selects submenus ---> (or empty submenus
----). Highlighted letters are hotkeys. Pressing <Y> includes, <N> excludes, <M>
modularizes features. Press <Esc><Esc> to exit, <?> for Help, </> for Search.
Legend: [*] built-in [ ] excluded <M> module < > module capable

[ ] Framebuffer Console Support(sunxi)
<*> DISP Driver Support(sunxi-disp2)
[ 1] ramebuffer software rotation support(DISP2) (NEW)
< > HDMI Drdver Support(sunxi-disp2) ,
<*>  HDMI2.9 Driver Support(sunxi-disp2) ---> &
< > V. Driver Support(sunxi-disp2) o
¢DPO Driver Support(sunxi-disp2) ;;
< > EDP Driver Support(sunxi-disp2) )
<> €200 TV module Support(sunxi-disp2)
[ 1] oot colorbar Support for disp drdver(sunxi-disp2)
[ ebugfs suppértafor disp driver(sunxi-disp2)
[*] omposer support for disp{driver(sunxi-disp2)
[ ] S detect support for{ LCD panel
KCD panels select | ---»
Display engine feature 'select ---»>

441: menuconfig

4.2.3 RIRDNT iR

EREENFBUES, EBDALEXH

1. panel.c*ﬂpanel.h, %%F,ﬁbuﬁfﬁﬁﬁlﬁbﬁj, %%g1§&ﬁﬁ/ﬁj{¢ﬂg, %‘%%’I?H?Fé%’f’@ﬁiﬁﬁiﬁﬁ
22 BEME T Epanel arrayH,

2. 1cdfsource.c*ﬂlcdfsource.h, iszéﬁ\ﬁszlﬁiimﬂ’\]%éélﬁglzﬁbﬁﬁaE’\J@%ﬂ%I:l, tbyﬂEE/E';F*;
gpio, dsi E5##EO%, ARAEEBRREZTER,

3. Bz, FR7T EEREIVEXHIN, EEBN—fR— ¢ XHEM—D h XHERAR—FIEED.

4. ERENREMUEN E—%K, AP FEEBN Makefile Xt

FATRI LAFT FFdrivers/video/ fbdev/sunxi/disp2/disp/lcd/default panel.cfEN RIRTHHIfFIF, TE1&X
HHRE

IR © HiB2ERERHBIRAR. RE—INF 6
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struct  lcd panel default panel = {
/* panel driver name, must mach the lcd drv_name<in board.dts */
.name = "default lcd",
.func = {
.cfg_panel’ info = LCD cfg panel info,
.cfg open flow = LCD open flow,
.cfg close flow = LCD close flow,

-

};

Z2 BT Edefault panel YA Fname5lcd driver namebH—, XX RIIRFETHIIEE
Bt

?ﬁTﬂ%%func)ﬁﬁm%ﬂyﬁ'f‘tg ﬁ%%ig;iﬂiﬁ@ﬁ@?ﬁo LCD cfg panel info, LCD open flow
*ﬂLCDiclose7f10w°

FXrREFREZNR ETHERE, BFEMIHE driver IC FMHEEH Power on Sequence
Power off Sequence, BT

9.

ﬁ?&)ﬁﬂ’ﬁi«ﬁuw*iyﬂ?.ﬁﬁﬂ'o </>

Hh, LCD open flow # LCD close flow %ﬂwﬁ;eﬁ,m&m%& 754 o B B B, 0
LCD_power on, ¥AFXFETEEHK,

FBEHTYRLIRIERLCD B, b 1vds By RGB %, LCD panel init &z LCD panel exit
X ERIEL AT LA 9=

LCD open_flow FEEF i FE LCD close flow 5% 5 il FE
A Delay
LCD power on e i LCD power close S HL e
¥ Delay A Delay
LCD panel init ~ wah ik 5 LCD panel exit iz San]ilE
¥ Delay A Delay
sunxi led tcon enable HTCON sunxi_led tcon_disable SETCON
¥ Delay A Delay
LCD bl open HHE LCD bl close FHEI
¥ Delay

4-2: LCD AXEmiZ

. LCD open_flow

IfgE: LCD open flow REIRA=RAVRUHIHRIAR—RX, 11781 LCD OPEN FUNC
BRI N RS BREOEITEM, STEMARTT, BHEELZRITZART B R,

IR © HiB2ERERHBIRAR. RE—INF 7
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[RES:
(static  s32 LCD open flow( u32 sel) )
R ERREN:
static = s32 LCD open flow( u32 sel)
{
LCD OPEN FUNC(sel, LCD power on,10);
LCD OPEN FUNC(sel, LCD panel init, 50);
LCD OPEN FUNC(sel, sunxi lcd tcon enable, 100);
LCD OPEN FUNC(sel, LCD bl open, 0);
return 0;
}

gnE, AR LCD_OPEN_FUNC it 7 UM EIEEER, Wi THANFRRE, fTEMTh
7o EfrEEMZ O RBZAFECHER, RESERL

. LCD power on Bl3JF LCD EBJR, BIER 10ms; XM FE—RATFHFF LCD X EBIR

AL ML IR, X B — AR 55 s R AR 5 R P TR

. LCD_panel init EM404aLRE, BIER 50ms; FHEBVRLEE, E%‘?ﬁl&tb‘zi}%, XK

—RRATREMB LB THBHITERL. NMRE DSI BEDSI HX KA, MRE
18080 RAI8080 #EOKELH, NREHEFE ALY i2¢ 8F spi AIUF(EA iic/spi &17
EOWEN, WAL GPIO K& THEML,

sunxi lcd_tcon enable I TCON, HBiER 100ms; X—FZEERN, RAABREEE
BIES,

LCD bl open fTAEY, BIEER 0ms, FIA=FREZEAAENK, XHEFAIBIWIF. X
B R RN IER L I 25 B

MTHE, XRRFMPAEN FERFE, HINESRERMDINE, BEIER, ZENRFT

B

<>\/

WRAFRE © HSEERERHERAE. RE—TF 8
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VDDIN // o

10%

10% /'
AVEE \ Bfe

% Time when the later signal rises up to 90% of its typical value. e.qg.

A,
[

AVDD,\VDDR,VDDB

When VDD come later, this time is defined the cross point of 90%
of 3.3V, 5.5V or -5.5V(TYP.), not 90% of 2.5V.

_ 4 15

1

"
RESX Yy
#2

% 7
[
>

MIPI // MIPI: LP-11
[

signal Sfd)mzafbn time

%

A

Backlight

Note 1: Unless otherwise spe€ified, timings herein show cross point at 50% of signal/power level.
Note 2: This power-on sequence is\based on adding schottky diode on VGLX pin to ground.
Note 3: Reset/signal H to L to H (#1) is better than only L to H (#2).

4-3: power on

% : LCD OPEN FUNE

Ihee: EMARTBERBIARREF, CEXEZEMAZHIT!

[void LCD OPEN FUNC(_u32 sel, LCD FUNC func, u32 delay) )

SEOREA.

func B2— M REEEH, HFEAEZ: void (*LCD FUNC) (_ u32 sel), AFHCEXMERE N
HERSKE A, tban:

void user defined func(_ u32 sel)
{

//do something
}

WRAFRE © HSEERERHERAE. RE—TF 9
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delay BHITZF B, BIERMNEE, BESRUIEN,

LCD_OPEN_FUNC MEZ/MSHERER M T ENLENKE, B ms, FEXENREFEK
REFMIELE, BIEFERESBERVBUSENEFXEREEK, ZMAFERE,

5 LCD open flow S{HZE LCD close flow &, AT FMXFEXE, £/ LCD CLOSE FUNC
BTRECEM, FOEMERTT, XERZEMEERBRRILZIMNIT.

static s32 LCD_close flow(u32 sel)

{
/* close lcd backlight, and delay Oms */
LCD _CLOSE_FUNC(sel, LCD bl close, 0);
/* close lcd controller, and delay Oms */
LCD CLOSE FUNC(sel, sunxi lcd tcon disable, 50);
/* open lcd power, than delay 200ms */
LCD_CLOSE_FUNC(sel, LCD panel_exit, 100);
/*.close lcd power, and delay: 500ms */
LCD CLOSE FUNC(sel, LCD power off, 0);

return 0;

FRAEIL, IHEBIXEIRE, ARPAIBEINFNEEs

X TCON, BMRFLAEHE, XRVERN, BIER 50ms;
WITXFEAE, BIER 200ms; (FFEVNRKNE, AaEtSE)
RaXABIR, BIER Oms,

- wn e

T ER A X E,

WRIRFE © HRB2ERZRNERAE. RE—TIMF 10
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tofg . tof

/i
3

VDDIN

AVDD, VDDR,VDDB

/5 a

s

-

AVEE wu;k

Time when the former signal falls down to 90% of its typical value. %

e.g9. When VDD falls earlier, this time is defined the cross point of
90% of 3.3V, 5.5V or -5.5V(TYP.), not 90% of 2.5V.

na2

RESX ‘ R

13

Video packet

MIPI A
MIPJzLP-00 (ULPM)

Tr.sam T. v S é

114

MIFT: Turn OFf
Backlight \\

Note 1: Unless otherwise specified, limings herein show cross point at 50% of signal/power level.

4-4: power off

BR%L: LD cfg panel info
<>\/
Ihee: BCERY TCON ¥ BSEL, bl gamma ThaefIEnERATTEE,

[static void LCD cfg panel info(_ panel extend para t * info) ]

TCON B9 REHREERXATERE, SHNEXAETHRIEXSH,

FE gamma RIE, HEFMES, 7 board.dts FIEHEMNIEIRA enable 23& 1, 1cd gamma en,
lcd cmap_en, #Eﬁ?ﬁ 3 /I\z%éé&%:z; lcd gamma_tbl, lcd cmap tbl, iZD'FFﬁa_'\éI@Tt‘EE_’;%Bﬁo ‘;35%3"]
. gamma, RIREMT 18 BiZRE, ARBEELFAENE (255 1) . IREFERA,
AL REERINFB. cmap thl WA/NZEIE T, FBERBVVEIBIMNRAIK/,

RAEMK gamma RIMZH rgb =1 gamma MK, {4 8bit, BRIIRMEMIERG, =
4 gamma EEER.

WRAFRE © HSEERERHERAE. RE—TF 11
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4.2.4 FEBTEKIERIER

(KiK. sunxi_lcd_delay ms/sunxi_lcd_delay us
Theg: EBTREL, 7232 =2FERAN /TSR R

[RZ: s32 sunxi lcd delay ms(u32 ms); / s32 sunxi lcd delay us(u32 us);

4.2.5 ERIBIEFERERENRA

BK#¥%: sunxi_lcd_tcon_enable /sunxi_lcd_tcon_disable
IhEE: #TFF LCD #=HI28, FFUARIFTLCD 2/, *x& LCD =H23, EIERIFEIE.

JR2: void sunxi lcd tcon enable(u32 screen id);/ void sunxi lcd tcon_disable(u32
screen id);

¥
K

4.2.6 I HEHIRHORRT ,

K% : sunxi_lcd_backlight enable/ sunxi_lcd_backlight_disable

Ihge: FTH/XEAEN, 21EFR board.dts A led bl F2EHY gpio. W 5.4.2 lcd bl en
[R5 void sunxi lcd backlight enablé(u32 screen_id);

void sunxi lcd backlight disable(u32/screen id);

BRi%%: sunxi_led pwm_enable/ sunxi_lcd_pwm_disable

IhgE: FTH/XiF pwm =HIZS, FTFE pwm FFEIMNEE pwm Bz, XHAIZ lcd pwm ch
FAXREYER—Es pwm

[FE: s32 sunxi_lcd pwm enable(u32 screen id);

s32 sunxi lcd pwm disable(u32 screen id);

4.2.7 HIRIEHIRERER

K#1: sunxi_lcd_power_enable / sunxi_lcd_power_disable

Ihée: FTF/XF Led BBIR, #2{EMYR board.dts A lcd_power/lcd powerl/lcd power2, (pwr id
FRIREBIRERS])

[R&: void sunxi lcd power enable(u32 screen id, u32 pwr id);

WRIRFE © HRB2ERZRNERAE. RE—TIMF 12
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void sunxi lcd power disable(u32 screen id, u32 pwr id);

pwr id = 0: S¥NF board.dts ##9 lcd_power

pwr id = 1: ¥R F board.dts ##J lcd_powerl
pwr id = 2: ¥WF board.dts 8 lcd power?2
pwr id = 3: S¥NF board.dts ##J lcd_power3

- w N e

%K. sunxi_lcd_pin_cfg

Iheg: ECE lcd B9 ioo

JF8: s32 sunxi lcd pin_cfg(u32 screen_id, u32 bon);

WBH: BEE lcd BY data/clk 2 piny X¥RZ board.dts FEY lcdd0-lcdd23/lcddclk/lcddeflcdhsync/lcdvsync.

BT dsi 2% A pin, FiL dsi #EARAFETE board.dts PELEXA pin, TE’ﬂﬁéAT'JH: wiz

AAFTH S XHFAX MY pine &

o

Bon: 1: 397, 0: NEEM disable K. : N

4.2.8 DSI XX ZR5teR

MIPI DSI &, K&EnFREMNENL, FEAE DSI-DO BER LP RIETHRK, =ENEO
BRIERI BRGNS

BK%¥%: sunxi_led_dsi_clk_enable / sunxi_lcd_dsi_clk_disble

Thee: {XPR dsi ZOFMER, fE8E/KH/dsi MbEERNH clk 55, BIAEGLBIRERNE

JF8Y: s32 sunxi lcd dsiyelk enable(u32 scree id);

s32 sunxi lcd dsi clk disable(u32 scree id);

¥ : sunxi_lcd_dsi_dcs_wr

TheE: XYREMY dcs TiRfE

[RE!: s32sunxi lcd dsi decs wr( u32sel, u8cmd, u8*para p, u32 para num);
SHRRA:

e cmd: decs EmSAR

e para p: dcs &< EI’J i iatnnt
e para num: dcs E@mETHESH ML, B{IA byte

WRAFRE © BsEERERNERAE. RE—TNF 13
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%5 sunxi_lcd_dsi_dcs_wr 2para

Ihee: YRR dcs 5RfE, ZomLHBERNSH
JR8Y:  s32 sunxi lcd dsi dcs wr 2para( u32 sel, u8 cmd, u8paral, u8 para2);
SERER:

e cmd: dcs BHSARA

e paral: dcs EH{HE—TSHRNE
e para2: dcs EapHEZNSHAR

sunxi dsi dcs wr Opara, sunxi dsi dcs wr lpara, sunxi dsi dcs wr 3para, sunxi dsi dcs wr 4para;

sunxi dsidcs wr 5pa raT‘E)‘(’—ﬁ dsi dcs.wr 2pa raiﬂx ) %%U ?jﬁ%%%&%&%o
K% : sunxi_lcd_dsi_dcs_read

TNEE: dsi IRIRFE.
</>

[F3Y: s32 sunxi lcd dsi dcs read(u32 sel, u8 cmd, u8 result, u.ifnumfp);

SEOREA.

sel, B/~ ido

cmd, BiEENEFFR

result, AFEBOEEUZONEA, ARMMBITHRIEES BB ERFIREAZEO
num p, EHBATEFEROENFTE, ARSARIEEIETHEH.

4.2.9 18080 =X £5t A

ERIEEIRA 5 MEORKEIEER, W

%K. sunxi_lcd_cpu_write

TheE: I8 CPU RRVIEE S 7 NIEEMNE

[F8: void sunxi lcd cpu write(_ u32 sel, u32index, u32 data)

Void sunxi lcd cpu write( u32 sel, u32 index, _ u32 data)
{
sunxi lcd cpu write index(sel, index);
sunxiilcd _cpu wirte data(sel, data);

SKILTY 8080 B&k LRI P ER(E,
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sunxi lcd_cpu_write_index SSME—1ME#1E, XE PIN ] RS (Al) AEEFE, SR

LHEIERB NS index BB

Sunxi lcd cpu wirte data RIEZNE1R(E, X8 PIN ] RS (Al) ASEBT, SLEHEL

HNEIERN B NS data BB,
BK%%: sunxi lcd cpu_write_index

IheE: RE CPU RAIEEF 725

JRES:
(void sunxi lcd cpu write index( u32 sel, u32 index); )
BE{Ai%BAM sunxi lcd cpu write,
%K sunxi_lcd_cpu_write data
IhgE: ®’E CPU REFSHRNENIEENE
JREY: §®
<)
((void Sunxi lcd cpu write data( u32 sel, u32 data); )
BR%#K: tcon0 cpu rd 24b data
INge: BIR(E
JREL:
((s32 tcond_cpurd 24b data(u32 sel, u32 index, u32 *data, u32 size) )

SRR

sel: iR id X

index: EiZENNEF 725

data: BAFHEBUZEIZROMNEARET, BROIARIEES BB TREFEREE
size: BEEFEBHFHE

4.2.10 & RISl BRI 035 BR

% sunxi_lcd_gpio_set_value
IhkE: LCD_GPIO PIN R bt S BT KEBF
[R5 : s32 sunxi lcd gpio set value(u32 screen_id, u32 io_index, u32 value);

S8 RE .

WRAFRE © BsEERERNERAE. RE—TNF
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e io index = 0: ¥ F board.dts A lcd_gpio 0
e i0 index = 1: X F board.dts Y lcd_gpio_1
e io index = 2: XM TF board.dts 89 lcd gpio 2
e io index = 3: X F board.dts H# lcd gpio 3
e value = 0: X[ IO HitH{EEBETF
e Value = 1: X[ 10 =B F

RATFIZ GPIO EX AHEHAIER,
¥ sunxi_lcd_gpio_set_direction

Iheg: 1&E LCD_GPIO PIN BlJoim N\ St HiR =

[REL:
[532 sunxi lcd gpio set direction(u32 screen id, u32 io-index, u32 direction); )
SEEA: >
<®
»
3

e io index = 0: X TF board.dts H#Y lcd gpio 0
e io index = 1: ¥R F board.dts A lcd_gpio 1
e io index = 2: X[F board.dts##Y lcd _gpio 2
e io index = 3: XMF board.dts HHY lcd gpio 3
e direction = 0: /&I 10 EEHRN
e direction = 1 ¥R/ 10 IRE A%

—HRERBBEHTVIGHMIEE, EARSERREF, XU TF LCD panel init KR, RZMH TS
AR R,

XF DSI &, =@ DSI-DO @BiE#E T#)ak. XF CPU &, @& 8080 24&MAR, A
{92 LCDIO (PD,PH) #HT#IMA. XMtatsR, ERA&MNSIMIBEENS CPU B—3,

UL OTE 3.1 iR EIERRAY 1cd_source.c # lcd_source.h HE XHSLH,

4.2.11 fEA iic/spi BITEOVBNK

FETRIEEHEM iic/spi REXTBRITIEOMNAIE,
fEREH spi MRFERE IC #H1THEK, WTFHBARER,

B spi init BREXT spi BEEHITHIAL, spi init REEIAD ANANTE, £—IKE mas-
ter; IRIESCARAVEEMERE, 8% spi ((XIBAIEIFET spil) o MIRX—FIREIHEIRN spi B
BYF, # spi REhtasm A, FHIEE spi device, XBEERAZEE, spi EHiER, UKE
NMEEESWLLIFH. REAA spi setup 58 master  device BIXEX,
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comm out B— spi FHMIFIF, ZOFE spi sync transfer K,

static int spi init(void)
{
int ret = -1;
struct spi master *master;

master = spi busnum to master(1l);

if (!'master) {
lcd fb wrn("fail to get master\n");
goto OUT

spi device = spi alloc device(master);
if (!spi_device) {
lcd fb wrn("fail to get spi-device\n");
goto OUT;

spi device->bits per word = 8;
spi device->max_speed-hz = 60000000; /*50MHz*/
spi device->mode = SPI MODE 0;

| o L3
ret = spi_setup(spi_device); »
if (ret) { )
lcd fb wrn("Faile to setup spi\n");
goto FREE;
}

lcd fb inf("Init spil:bits_per word:%d max speed hz:%d mode:%d\n",
spi device->bitsgsper.word; spi_device->max_speed hz,
spi_dévice->mode);

ret = 0;
goto OUT;

FREE:
spi master put(master);
kfree(spi device);
spi device = NULL;

ouT: oY

return ret;
}
static int comm_out(unsigned int sel, unsigned char cmd)
{

struct spi transfer t;

if (!spi_device)

return -1;

DC(sel, 0);

memset (&t, 0, sizeof(struct spi transfer));

t.tx _buf = &cmd;

t.len = 1;

t.bits per word = 8;

t.speed hz = 24000000;

return spi sync transfer(spi device, &t, 1);
}

WRAFRE © BsEERERNERAE. RE—TNF
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ERBEY i2c ¥ LCD& #%i% 1C #1T7#0%R1k, #1a i2c BHRIZOKENRZ i2¢_add driver,
TR EMHE VR ITFESE struct i2¢_drivers

it66121 id BFIFEBFUK i2¢ BLR5| (i2¢0, i2cl...)

it66121 i2c_probe RE#HEIX MR E, RELAIAFAFER i2c T, RBEREEMNNEEAEEZN
S cilent WEL— M 2FEHTE,

it66121 match, X2 dts BY match table, HFIREL disp2 MKz, FALUXER match
table #i2 disp2 B9 match table, X4 table X&RE|ELFER i2c, AIZBEET

tv_i2c_detect ¥, XERIFEXREN, XPRMET probe REWIAR, REKIKIARS
FHEFFIAMER i2c, H stricpy BEREKRE R,

normal i2c BMIZE#ULFIFR, HER LCD 5t&E % IC HMIGEMIULLIA i2¢ &R,
LA probe R EEBWIEARRREMES AILUAFBRER 12C,
A i2c_smbus write byte data Z¢#& i2c_smbus read byte data RiEEELUHE A2 1H

o o
'?' ></

#define IT66121 SLAVE_ADDR 0x4c
#define IT66121 I2C ID 0

static const struct i2c_device id»it66121 id[] ={
{ "IT66121", IT66121 T2C_ID },
{ /* END OF LIST */ }
¥
MODULE DEVICE TABLE(i2c, it66121 .id);
static int it66121 i2c_probe(struct i2c client *client, const struct i2c_device id *id)
{

this client = client;

return 0;

}

static const struct of device id it66121 match[] = {
{.compatible = "allwinner,sun8iwl@pl-disp",},
{.compatible = "allwinner,sun50i-disp",},
{.compatible = "allwinner,sunxi-disp",},
{3

}

static int tv_i2c detect(struct i2c client *client, struct i2c board info *info)

{
const char *type name = "IT66121";

if (IT66121 I2C ID == client->adapter->nr) {
strlcpy(info->type, type name, 20);

} else
pr warn("%s:%d wrong i2c id:%d, expect id is :%d\n",  func_ , LINE ,
client->adapter->nr, IT66121 I2C ID);
return 0;

}

static unsigned short normal{i2c[] = {IT66121 SLAVE ADDR, I2C CLIENT END};
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static struct i2c driver it66121 i2c driver = {
.class = I2C_CLASS HWMON,
.id_table = it66121 id,
.probe = it66121 i2c probe,
.remove = it66121 i2c remove,
.driver = {
.owner = THIS MODULE,
.name = "IT66121",
.of_match_table = it66121 match,

}I
.detect = tv_i2c detect,
.address_list = normal i2c,
}i
static void LCD panel init(u32 sel)
{
int ret = -1;
retv= i2c_add driver(&it66121>i2c driver);
if (ret) {
pr_warn("Add it66121 i2c_driver fail!\n");
return;
} &
//start init chip with i2c S
A
>
} )

void it6612 twi write byte(it6612 reg set* reg)

{
u8 rdata = 0;
ug tmp = 0;
rdata = i2c/smbus read byte data(this client, reg->offset);
tmp = (rdata & (~reg->mask)) | (reg->mask&reg->value);
i2c_smbus write byte data(this client, reg->offset, tmp);

}

4.2.12 U-boot, FFIKaNE S FE T

U-boot 5 RRNHITBENMAZZE—FHY, KEBEXHARSATE N, XEBHNES
EERNETL

1. ATHR U-boot WETRRE, FRN/LNRAZEXRBETZEBRNAX, REZF A timer
iy, ERERAFREE, FRLUXMIE R T bootGUI EZEMEBREATE®REF R, M
SYMRIEILD open finishBIFTENBIRTR,

BN ATREVMASTEANTL S, FIREEMEN RE/E EMEANNZEISE, LI TFEIE
BY 10ms FL2F A timer B K #HIFEFRY, X 10ms Bjg], uboot FLAILUMEESEE, LUK
ST IEBNEN,

((LCD_OPEN_FUNC(sel, LCD_power on,10); )
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2. sunxi lcd power enable K #t#1 sunxi lcd pin cfg REETELCD power onZ SMEA, TN

uboot 2/ .

=&, RBETEALe oren FUNCEMRMIEIASE — R E®mIAR.

4.3 RGB M1

4.3.1 #ER

TENME2EFEH RGB UNKEETRA, EF lcd0 TESNEMENIFRATIERREHZS IR
BAo

RGB #O#£EFEX HV #0 (Horizontal E##1 Vertical E¥) o

3F RGB REIMIELL: @

.
AL LCD RXIFBRMINEELLI gamma, REBANIZES, (B2 RGB WiNES FZIFE
SREIEZ SN, FRLAE A& RGB Bf#ITH LCD B#{TAE, ALAZE— RGB #0
B, BARHEEN RS S, BEAXTEIRHIMIMIERMLE SoC HKHITECE, tbad SPI 12C
Fo

4.3.2 RGB #ZOEHH

Signal. Description. Type.:
Wsync. Vertical sync, indicatesone new frame [
Hsync Horizontalsyne, indicate one new scan lines 0.
DCLE: Dat clack; pikel data are sync by this clock- (0
DE. LCDdata enable. (n )
D[23..0[ N 24Bit RGE output from input FIFO far panel 0.

4-5: RGB &

LFEXEHAEE SoC MIREMUKNE/LNThEE (EMEMTIEE) 5% pin mux ®R&, B
SRRENEF ML “LCDX_~ F%, HA X B2HF.

HABEHNBER—E = 24 /B, RGB XA /LM, @dig&Elcd hv iK%,
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& 4-1: RGB #O7%

% BIERERA BB MENEI

24 bits 1 cycle 16.7M colors, RGB888
18 bits 1 cycle 262K colors, RGB666
16 bits 1 cycle 65K colors, RGB565

6 bits 3 cycles 262K colors, RGB666
6 bits 3 cycles 65K colors, RGB565

(0 3588
AN ER: B— MEEEEAZ VI HEHARRIXRENER,
LETehFERRA 1 BF, FEAIXF RGB O AHTIED, HEMNBERURHRTIED, BEAZENFENHRERERES 1 IHHAR
ZaEEET—MERMEOB2HITIEO,
AR D XIF 24bit IR, BREBNARMEE pinmux RIEPH—HRIBHNKE, NRE 24 RN 24bit,
WMRIRE 18 RMZHF 18bit,

W&

S FFH1T RGB 9RO, HUZ/VF 24 BY, EHFER uiﬁiﬁ%ﬁ?ﬁ’é’l\@%qlﬁ’ﬂ%fﬁﬁ'ﬁﬁiﬁﬁ
i, XFMHRRZRKRRDHNEEHE, <

Xy F&17 RGB #0, BEHEZESERGB # 18080 EfEE S EH sync RGB #J151,

RGB #OARMAED L, RIBEEKGREBAZE AT, B BRIEERY DE il

1. Hsync+Vsync
2. DE (Data Enable)

4.3.3 #17 RGB #OEETHI

LR(EEHT RGB EON, AREBEHIBERXHE 24 {1, 18 (A 16 fi, BAMIE
Wi ESE pin mux &%, MR LCD BAB XML SoC FFMIELD, HAREEE
DH—7,

AREZEVRWE, RGB # O HMEA, ELXF led B timing WEEM, HBR
flcd ht, led hspw, lcd hbp, led vt, led vspwHllecd vbp X MNEBMMESIEM,

TEEHEHIT RGB ##0 board.dts FRETM, EFATTEERESHR/L1E852

1. E—89, REZRERSHER, URERAMNEIE, lcd driver name RE 7 AR
IXEhREL, XER default lcd, BEHTWAZEVIRNLIZERN RGB B

2. BIEDAE TEMEER—1H1T RGB HEE.

FB=ETPRET SoC R LCD EREXIF, BERRENFSEMH,

4, FOEPRETENR (pwm # lcd bl en) . BEEELEXSE,

@
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5. BAMNEETUMRHIOMEE, Rk 24 UM RGB;, BA—RFEATE

wElcd frm,

6. BERBOMERENEHIEE. SF RGB666 i£2 RGB888, FEREILPR pinmux KR

ARTE, WRZGHRE 18 1R rgb HUEN R EE rgb18, EHEHERMEM S,

&lcdo {
/* part 1 */
lcd used = <1>;
lcd driver name = "default lcd";
/* part 2 */
lcd if = <0>;
lcd hv if = <0>;
/* part 3 */
lcd width = <150>;
lcd height = <94>;
lcd x = <800>;
lcd y = <480>;
lcd dclk freq = <33>;
lcd _hbp =<46>;
lcd ht = <1055>;
lcd hspw = <0>;
lcd vbp = <23>;
lcd vt = <525>;
lcd vspw = <0>;
/* part 4 */
lcd backlight = <50>;
lcd _pwm_used = <1>;
lcd _pwm_ch = <85;
lcd pwm_freq = <10000>;
lcd pwm_pol = <1>;
lcd bl en = <&pio PD 27 1 0 3 1>;

lcd bright curve en = <0>;

/*.part 5 %/

lcd frm = <0>;

lcd io phase = <0x0000>;
lcd gamma_en = <0>;

lcd cmap_en (=7<0>;

lcd _hv_clk phase = <0>;

lcd_hv_sync_polarity= <0>;

/* part 6 */
lcd power = "vcc-lcd";
lcd pin power = "vcc-pd";

pinctrl-0 = <&rgb24 pins a>;
pinctrl-1 = <&rgb24 pins b>;

4.3.4 %17 RGB #OHAEE

#1T RGB EHEXIFH1T RGB Fit, MHARRERA—REKLLE, RBBEIZ N IHER

ARB—MEEREIEL T, BAXFH RGB #OM2ZH1T RGB.
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E#5H1T RGB #O—tF, EERPHAFTE LT EZAMEAKEHMEIT RGB #0, REMAIM
EICE M EREI T,

THEHREHREHIT RGB %0 board.dts BEETH, ©RE 8 REUEH, HPAZTIBRES M
NANERS

1. F—En, REZBERSER, URERMWNEREERE, lcd driver name JRE T B4R
IREhRAIE .

2. EIRTWAETENEEER— 81T RGB WEEE,

3. BE=EHAET SoC FH LCD 1EREENF, BEERERNFSERA,

0§15
XEREEIENE, WTFZzEO, SoC SHFE=1ABAELT—" pixel, PRIUKIEENFHREZ, HBEH
Blcd dclk freq*3=lcd_ht*lcd vt*60, s{Elcd dclk freqg=lcd ht*3*lcd vt*60E 4 3 f{Zlcd htB4 3
f%lcd dclk freqo

4. FOESRET %o 2 pwm A lod bl en, BEIAIERES O

5. FEMBHRERNRSENIZE, §
6. BARIBAERMBIFENEN . BEBENEHSEL, )
(1 3588

TEEGIN Icd driver ICSE stv7789v, BREMAN: MIAHANROMNRE SPI, FRUXZ TR spi EMECE, Wb
EmA gpio 18 spi ¥, FILLXBEZEE gpio Mk,

&lcdo {
/* part 1 %/
lcd used = <1>;
lcd driver name = "st7789v";
/*part 2 %/
led if = <0>;
lcd hv if = <8>;
/* part 3 */ S
lcd x = <240>;
led_y = <320>;
lcd width = <108>;
lcd height = <64>;
lcd dclk freq = <19>;
lcd _hbp = <120>;
;10 + 20 + 10 + 240*3 = 760 real set 1000
lcd ht = <850>;
lcd hspw = <2>;
lcd vbp = <13>;
lcd vt = <373>;
lcd vspw = <2>;
/* part 4 */
lcdobacklight = <50>;
1cd pwm_used = <1>;
lcd pwm _ch = <8>;
lcd pwm freq = <50000>;

IR © HiB2ERERHBIRAR. RE—INF
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lcd pwm pol

lcd pwm max limit
lcd bl en

lcd bright curve_en

<1>;
<255>;
<&pio PB 11 0 3 1>;

<1l>;

/* part 5 */

lcd frm = <1>;

lcd hv_clk phase = <0>;
lcd_hv_sync_polarity= <0>;

lcd hv_srgb seq = <0>;

lcd io phase = <0x0000>;

lcd gamma_en = <0>;

lcd cmap _en = <0>;

lcd rb_swap = <0>;

/* part 6 */

lcd power = "vcc-lcd";

lcd _pin power = "vccApd";

/*reset */

lcd_gpio_0 = <&pio-PD 9 1 0 3 1>;
/* cs */

lcd gpio 1 =<&pio PD 10 1 0 3 0>;
/*sda */

lcd _gpio 2 = <&pio PD 13 1 0 3 0>;
/*sck */

lcd gpio 3 = <&pio PD 12 1 0 3 0>;
pinctrl-0 = <&rgb8 pins a>;

pinctrl-1 = <&rgb8 pins b>;

4.4 MIPI-DSI =[]

4.4.1 HEA

MIPI-DSI, BP Mobile Industry-Processor Interface Display Serial Interface, #%nhi&(E
Tl RO B R RTTED,

NFRPXRR, BBT R

1. Command mode, A MPU &, £Z IC AZE GRAM RKEH,

2. Video mode., ZfM RGB #0, &%& GRAM,
X3 RA=1MF mode

Non-burst mode with sync pulses
Non Burst mode with sync Events

Burst mode, HRIBEMEERIIELXES,

3. lane NERRE—WESEH,

FE AR panel fEIE, HAF video mode

3RV ES-IN
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4.4.2 MIPI-DSI B9ER]

MIPI-DSI HERIZRTEARERD IC AR LA, £ board.dtsi EEAFERE, REEMH LiEZLT
FATo
BRE—&% IC By DSI EMAR LA, SHEWENWER, XTIHEMEERE ipinctr

—O*Dpinctrl—lo
mipi-dsi WERIZERD, DARMER, —MHMERHER, FIN—THELIEER, BIEEHR
WERUTH, HEMNEARE lane, §—% lane LrEEMEL, —MFH LCD FiHAPER
BRAY lane N EZBIEHIBENNBEFCENMER. tbiliHE 4 lane MIPI-DSI BriEit
B (a+1)21RR,

4.4.3 MIPI-DSI YR
— WA — BB MIPLDSL X MER, (IR NENS, TLEERRERE, T

IC XBEBMBEBRITERE, —BRE IC S /E, XRENEERTE, NEEERT
R ER A B E A A S EEIR R <

u1C

VCC-DS| ‘
N19 C100 1pOpFC0402
1 pop. \||.GND

VCC-DSI

C
¥
n

DSI0-DOP
DSI0-DON {2
DSI0-D1P [R/55
DSI0-D1NA~55
DSI0:P2P (54
DSI0-D2N [xa5E
DSI0-D3P aa52
DSI0-D3N

DSIO-CKP

DSIO-CKN |22

=
o

A50_BGA413_1229

4-6: pinmux
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4.4.4 FIBTREXZFFRE MIPI-DSI &

1. D¥REF], B lane FERERS, RITUBIRADBERMNES, HBEARWMT, RE
lane speed F#d LE IC MEFERNRE, BBAEIL LBZHA, BEFIC i,

lane speed=lcd vtlcd htfps*bit per pixel/lane num/1e9

1. Gbps.

fps: BAERIFRE, BIEREFMAIME, —KE 60, iBEFlcd dclk fredo

bit per pixel: 8 MEREEESHILLIFHE, —MRE 24 HE 18, BEIlcd dsi formatFKigHE.
lane num:lane {2, @dlcd dsi laneXRigE,

1€9:1000000000 BRI F B %,

2. ERDMENFANTREEFAHE, DE 871, MUBMEROLEFXTOME, HTE
PNERAFKFA—EZFT, tttﬂiﬂﬁ%#ﬁﬂT*ﬁ‘é\EEZIKiﬁ?%T—%’XEFE?E’I“EE’\J%)DR RNEFAERRY
XBERBDRENRS, RAEXZFNER, <

3. lane #EMRH, EAXEHE2ER IC HFAEIF 4 lane By MIPI-D%I, MNRIRERZTRE
g 4 lane MEEAZHFT . L IC RAXHF 8 lane, | BZziEE iz IC,

4. MIPI-DSI i ERERs IBEEI1C 11,
4.4.5 & MIPI-DSI B lane iz

BRTRENE MIPLDS] MB#ES, BELIERTATRUBR.

B, RiHALAENGRENTHM lane HE, AJLUTREHIER CLK S8R, MTa:

(Freq dsi clk = (Delki% colordepth*3 / lane )/2 )
1. Freq dsi clk: BHNMENE8Y dsi BIEEIBOAE, B MHz,

2. Dclk: &ZB$#, B lcd htled vifps/1e6 AREHE,

3. Colordepth: EIBRE, —M#Z 8 HE 6.

4. Ll 3 KR RGB 7= 3 1

5. Lane: dsi 89 lane (&,

6. BRLL 2: REA dsi BHEICAFRE,

4.4.6 MIPI-DSI Video mode RECE R

# K% MIPI-DSI BRVECEE A video mode,
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TEEHE MIPI-DSI video mode B board.dts &R, EPRRAS{TIRERESHR/LME

b
1. F—E%n, REZRBERSTFER, URERMTNERLE, lcd driver name JRE T B4R
EeIP 3} YA
2. FIH, RAEZEER dsi 0O, ME dsi #OFERANE video mode,
3. B=F5, AET SoC Y LCD BRRRIZNF, EEERINFS I,
4. EMESD, BAEXRIKE, BESLEXS
5. BHES, dsiFORIFMLE,
6. F\E, BRMREXRILE,
7. HtED, ERNBERLE, BFEERNERNSH,
&lcdo {

/* part 1 */

lcd used <1>;

lcd driver name "k101im2qa04";

/* part 2 */

led if <4>;

lcd dsi if <0>;

/* part 3 */

lcd x <800>;

lcd y <1280>;

lcd width <135>;

lcd height <216>;

lcd dclk freg <68>;

lcd _hbp <36>;

lcd ht <854>;

lcd hspw <18>;

lcd vbp <12>;

lcd vt <1320>;

led vspw <4>;

/* part 4 */

lcd backlight - <50>3

lcd _pwm_used <1>;

lcd _pwm_ch <0>;

lcd pwm freq <50000>;

lcd pwm_pol <1>;

lcd pwm max limit <255>;

lcd bright curve en
/* part 5 */

lcd dsi lane
lcd dsi format

lcdogamma_en
1cd cmap _en

/* part 7 */

= <0>:

lcd bl en = <&pio PB 8 1 0 3 1>;

<0>;

<4>;

’

lcd dsi te <0>;
/* part 6 */
lcd frm <0>;

<0>;
<0>;
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lcd pin power = "dcdcl";

lcd pin powerl = "eldo3";

lcd power = "dclsw";

lcd gpio 0 = <&pio PD 22 1 0 3 1>;
pinctrl-0 = <&dsi4lane pins a>;
pinctrl-1 = <&dsi4lane pins b>;

4.4.7 MIPI-DSI BE 92X RECE R

RIEPHENSHEE 2 A IVERNREE, 1080p PMEREMUT: REEIRE lcd dsi if 3K
ZEHIF1T. Command mode —fR21R ¥R, M video mode # burst mode NEAFS
DR, INRDPRRE 2k, MEEBFIMNYILE,

DHEERR 2k U EWIR, EPrLEELIX 8 £EHUE lane AREIEREER, EHPMUFK lane X1X—
BEGPNEFERER, FIM—BIEGRXBEGER,
(0 3388
AEREHS IC ZFBESME, AERSHMEHHN MIPI-DSI 235 </>

TERZ MIPI-DSI S5#ERS¥%E (KT 2k) board.dts EEE?TT%U, HpAZTHREES
REJLAERSY

1. £—%9, REZBRERESFER, UKRERWAREIXE), lcd driver name RE 7T AR
IXEhEAIE .

2. BIES, REZEER dsi L, A dsi #OEANZ video mode,
3. B=E845y, JRET SoC FY LCD &R EIENEE, BEEERINFESEHE,
4. EMED, SHMEXRVILE, BESILHEISI
5. FHE, dsi EOMNEFMLE,
(0 5588
Icd_dsi_lane #IFi@BM 4 % lane tFE, BEAXMRZE—1 dsi ) lane K&, XTRERFL dsi, MERME
8 % lane,

ItB} Icd_tcon_mode, Icd_dsi_port_ num fl Icd_tcon_en_odd_even_div ZMEBEERHIGE, SHEEAKS
X, MNRZ 1080p RELUTHMENR (RH 4lane HELUTH), BLABETRIZ=1EBEIA 0 BIF,

6. BB, BERBMREBOILE,
7. HLH7, SERNERNEE. HRIELEREREE. BERRNEMSH.

&lcdo {
/* part 1 */
lcd_used = <1>;
lcdodriver name = "19101rlsx03";
/* part 2 */
led if = <4>;
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led dsi if =

/* part 3 */

lcd x =
lcd y =
lcd width =
lcd height =
lcd dclk freq =
lcd_hbp =
lcd ht =
lcd hspw =
lcd vbp =
lcd vt =
lcd vspw =

/* part 4 */

lcd backlight =
lcd _pwm_used =
ledpwm_ch =
lcd _pwm_freq =
lcd_pwm_pol =
lcd pwm max limit =
lcd bl en =

/* part 5 */
lcd _dsi_lane =

<0>;

<2560>;
<1600>;
<216>;
<135>;
<268>;
<80>;
<2720>;
<32>;
<37>;
<1646>;
<6>;

<50>;
<1>;
<0>;

<50000>;

<1>;

<255>;

<&pio PH 10 1 0 3 1>;

<4>; Q

lcd dsi format = <0>;
lcd dsi te = <0>;
lcd dsi port num = <1>;
lcd tcon mode = <4>;
lcd tcon en odd even div = <1>;
/* part 6 */
lcd frm = <0>;
lcd io phase = <0x0000>;
lcd gamma_len = <0>;
lcd bright curve en = <0>;
lcd cmap_en = <0>;
/* part 7 %/
lcd power = "vccl8~1lcd";
lcd powerl =-"vcc33-1lcd";
. <5
lcd _pin_power =vcc-pd";
lcd gpio 0O = <§pio PH 11 1 0 3 1>;
lcd gpio 1 = <§pio PH 12 1 0 31>;

4.4.8 MIPI-DSI Command mode RE &R

Command mode TH DSI RZEM5 18080 £, BEAHEH RAM BFE HFEGLAE, X
BR—REHEERRN te FIRAEL vsync Hlf, FTUSHEEREH DSI RAENE, XBEFE

IRE lcd vsync i, BB te fIFtiEE] lcd vsync £, #H lcd dsi te IRERK 1o

te IBNIREIFEXRE, —MRRGEMRES te i, NpJuE L, BNEERHESEENMESEE
SR, MERGTERR, BERENEARBHTEEFNER,.
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BO52H 5 MIPI-DSI video mode REMXEZ L, HESZ F—/T,

1. 8—89, REZEEESER, URERMTFIRE, lcd driver name JRE 7AW R
IXnpskADIa1L,
2. FTED, REZICER dsi #0O, MAlcd dsi ifigEMK 1 ¥&AA command mode,
3. B, RET SoC iy LCD MRKIENE, WEEREIF S,
4. FEMES, ENAEXNIGE, BEEHEXSH
5. £RES, dsi ?&DE’\JﬁéElzﬁo lcd dsi te’, XBIREN 1 R=fEhE te ik,
6. /5887, BETRMREXIZE
7. EEEW, EHAMEERE. ldvsyne, XELZ te , BHLEEEXRMEEIRN te
B, B EEERHIRE N vsync heE, 1BEBRMNERSE0
&lcdo {
/* part 1 */
lcd used = <1>;
lcd driver name = "h245gbn02";
/* part 2 */ />\
led if = <4>; >§
lcd dsi if = <1>; <
/* part 3 */
lcd x = <240>;
lcd y =1<432>;
lcd width = <52>;
lcd height = <52>;
lcd dclk freg = <18>;
lcd_hbp = <96>;
lcd ht = <480>;
lcd hspw = <2>;
lcd vbp = <21>;
lcd AVt = <514>;
led vspw = <2>;
/* part 4 */
lcd backlight = <100>;
lcd _pwm_used & <1>;
lcd _pwm_ch = <0>;
lcd pwm freq = <50000>;
lcd pwm_pol = <1>;
lcd pwm max limit = <255>;
lcd bright curve en = <0>;
lcd bl en = <&pio PB 3 1 0 3 1>;
/* part 5 */
lcd dsi lane = <1>;
lcd dsi format = <0>;
lcd dsi te = <1>;
lcd frm = <0>;
lcd_io_phase = <0x0000>;
lcdogamma_en = <0>;
1cd cmap _en = <0>;
/* part 7 */
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lcd power
lcd powerl
lcd gpio 0
lcd_vsync

= "axp233 _dclsw"
=_"axp233_eldol"
='<&pio PB 2 1 0 3 0>;

= <&pio PD 21 2 0 3 0>;

4.4.9 MIPI-DSI VR XREECE TR

Lhrmsem MIER, S 1MHERE 1080p, EMHEERE 4 % lane, EXRNERIMNREBEETR—
MEGNEE—F, AFEatbMERREUKL DE 4 BHMWERE, — DE+ —1 tcon+ &
DSI BEFLEHRRE, HHAM tcon FEEE— dsi, BERMBERMBANERY, XMNFER
EIFE tcon HREIFET.

(1 3588
EE: ERD IC ZiFZER

. LCDO #Rig A slave tcon, E©H master tcon RIE5N (3&Elcd tcon mode)

2. LCD1 #5i2 & master tcon, HFEARTAMRENMERR, B, ERAX.

. IBER, BIREEHMKE LCD1 F, LCDO %itH, XIERFEFREANL, BRERERH,
SAIEFF LCD1, LCD1 fE8Et etk LCDO — A%, izms@unaa%;f%

;slave
&lcdd {

lcd used

lcd driver /name
;lcd bl 0 percent
;lcd bl 40 percent

; led bl 100 percent

lcd backlight
lcd_if

lcd x

lcd y

lcd width
lcd_height
lcd dclk freq

lcd _pwm_used

lcd pwm ch

lcd _pwm_freq

lcd pwm_pol

lcd pwm max limit

lcd _hbp
lcd ht
lcd_hspw
lcd vbp
lcdovt
lcd vspw

led dsi if

= <1>;

= "lpm@25m475a";
= <0>;

= <23>;
=/<100>;

= <50>;
= <4>;

= <1080>;
<2

= <1920>;
= <31>;

= <56>;

= <141>;
= <0>;
= <0>;

= <20000>;
= <0>;

= <255>;

= <100>;
= <1212>;
= <5>;
= <8>;
= <1936>;
= <2>;

’

= <0>;
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lcd dsi lane
lcd dsi format
lcd dsi te

lcd dsi eotp

lcd frm
lcd io phase
lcd hv_clk phase

lcd gamma_en
lcd bright curve en
lcd cmap_en

lcd dsi port num
lcd tcon _mode

lcd slave stop pos
lcd _sync_pixel num
led'sync_line num

};

&lcdl {
lcd used

lcd driver name
;lcd bl @ percent
;lcd bl 40 percent
;lcd bl 100 percent

lcd backlight
led if

lcd x

lcd y

lcd width

lcd height
lcd dclk freq

1cd pwm_used

lcd pwm _ch

lcd pwm freq

lcd _pwm_pol

lcd _pwm_max_limit

lcd hbp
lcd_ht
lcd hspw
lcd vbp
lcd vt
lcd vspw

lcd dsi if

lcd dsi lane
lcd dsi format
lcd dsi te

lcd dsi eotp

lcdofrm
lcd io phase
lcd_hv_clk_phase

= <4>;
= <0>;
=<0>;

= <0>;

= <0>;
= <0x0000>;
= <0>;

lcd_hv_sync_polarity= <0>;

= <0>;
= <0>;
= <0>;

= <0>;
= <3>;
= <0>;
= <0>;
= <0>;

= <1>;

= "1lpm025m475a";
= <0>;

= <23>;

= <100>;

= <50>;
= <4>;
= <1080>;
= <1920>;
= <31>;
= <56>;
= <141>;

= <1>;
= <0>;
= <20000>%
=.<0>;

= <255>;

= <100>;
= <1212>;
= <5>;

= <8>;

= <1936>;
= <2>;
= <0>;
= <4>;
= <0>;
= <0>;

= <0>;

= <0>;
= <0x0000>;

= <0>;
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lcd hv _sync polarity= <0>;

lcd _gamma_en = <0>;
lcd bright curve en =7<0>;
lcd_cmap_en = <0>;
lcd dsi _port num = <0>;
lcd tcon mode = <1>;

lcd_tcon_slave num = <0>;

lcd slave stop pos = <0>;
lcd sync pixel num = <0>;
lcd sync _line num = <0>;

lcd bl en = <&pio PH 10 1 0 3 1>;

lcd power = "vcc-dsi";

lcd powerl = "vccl8-lcd";

lcd power2 = "vce33-1lcd";

ledgpio 0 = <&pio PH'8 1 0 3 1>;

lcd gpio 1 = <§&pioPH 11 1 0 3 1>;

lcd gpio 2 = <&pio PH 12 1 0 3 1>;

lcd pin power = "vcc-ph"

; \:’.

</>
»

4.5 18080 %O

4.5.1 #ER

Intel 8080 #OF (X#F MCU #£0) REMN, —RAEIHRRNNE L.
BRI HIREIAE 6 M.

o CS Bi%fES, REZGH 2B IR

o RS BHEREEES, ERTHE index RF status F78, BRTAERHFER. RFY
Srh—f34E SoC (9 LCD DE M) (XKiE{E8ER)

e WR (RERTFEHIE) MIEHORHES, MESHMES, —M#E SoC B LCD CLK M

e RD (RETIEHIE) MIBLES, RMBRANMES, —MHE SoC B LCD HSYNC M

o RESET 511 LCD (BEEH< RS 01 0 &)

e Data IEES(XFEJE"J

18080 RIFHVEIEMITEEROE 8/9/16/18, EMLMSE, BIMEMUE—1F, ENEMBA—,
EEZENEZEE rgb B

1. RGB565, StH 65K XA ZHENR
2. RGB666, 2HH 262K A ZiHE®
3. 9bit BEEN 262K

MNERFMGH: BRI, BER82ZM, SFERCB M 18080 EMEEREE, #ITEHER,
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4.5.2 18080 =M FHAFLE G

TEHEHRYZE—" RGB565 B, i 8 (I 18080 EOKRER board.dts L& TG,

1. F—En, REZEBERSER, URERMNERE, lcd driver name JRE T B4R
KR ADIE 1

2. B9, REZEER 18080 0, MAR 8bit/2cycle #&I RGB565,

0 F15

A4 8bit/2cycle RGB565 B, EEEMIEIUE RGB565, WitE—MEERR 16bit, REER 8bit MU, MEEM
MEE A BERTT— MER, FIAA M 2 cycle,

3. BE=&5, RET SoC FH LCD RRZENF, BEEFINFSHHA, XELLBIFHN
EREGENHEREUTLAR: lcd dclk freg*2>=lcd ht*lcd vt*fps, ﬁ%lcd_dclk_freqﬂcd_ht
*2¢1cd vt*60, BWILB B AN E 1cd ntBAWNE1cd dclk freq

4. FEMES, EAEXNIGE, BEEHEXSH &“

5. RS, cpu FOMFMLE, ﬁ%ﬁ’ﬁ‘éTlcdfcpufte%l]lcdfcpuﬁrgiode, BRREMFEA te
ARAMME T & EFRE. XEIFE XERIRE, <

6. B, BERRREXNILE, XBEFETlcd frm@#led frm] 4B LR KX BIVIZE, ¥
HAREBRETEE,

7. BEEHD, EMMBRERE. XEATH te ik, FAHEFTEIZE lcd vsync, ZBITHEEE X
B2 8457 pinctrl-0 . XBEHEX T —HEM, ©ERGB #1 18080 EMECEREE, &
EHE 18080MiI%E, BREBN BEHE) , TRIHEREEEMLEER, BEFEBRIRM
EREEH.

&pio {
I8080 8bit pins a: I8080 8bit@0d A
allwinner,pins = "pPD1", "PD2", "PD3", "PD4", "PD5", "PD6", "PD7", "PD8", "PD18", "
PD19", "PD20", "PD21';
allwinner,pname = "PD1", "PD2", "PD3", "PD4", "PD5", "PD6", "PD7", “PD8", "PD18", "
pD19", "PD20", "PD21";
allwinner;function = "I8080 8bit";
allwinner,muxsel = <2>;
allwinner,drive = <3>;
allwinner,pull = <0>;
};
18080 8bit pins b: I8080 8bit@l {
allwinner,pins = "PD1", "PD2", "PD3", "PD4", "PD5", "PD6", "PD7", "PD8", "PD18", "
pD19", "PD20", "PD21";
allwinner,pname = "PD1", "PD2", "PD3", "PD4", "PD5", "PD6", "PD7", "PD8", "PD18", "
pD19", "PD20", "PD21";
allwinner, function = "I8080 8bit suspend";
allwinner,muxsel = <7>;
allwinner,drive = <3>;
allwinner,pull = <0>;
o]
b
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&lcdo {
/* part 1 */
lcd used = <1>;
lcd driver name = "s52003t469";
/* part 2 */
led if = <1>;
lcd cpu if = <14>;
/* part 3 */
lcd x = <240>;
lcd y = <320>;
lcd _width = <108>;
lcd height = <64>;
lcd dclk freq = <16>;
lcd hbp = <20>;
ledht = <298>;
lcd hspw = <10>;
lcd vbp = <8>;
lcd vt =.<336>;
lcd vspw = <4>;
/* part 4 */
lcd_pwm_used = <1>;
lcd pwm_ch = <8>;
lcd pwm_freq = <50000>;
lcd pwm pol = <1>;
lcd pwm max limit _= <255>;
lcd bright curve.en = <1>;
/* part 5 */
lcd _cpu_mode = <1>;
lcd cpu te = <1>;
/* part 6 */
lcd frm = <1>;
lcd gamma_en = <0>;
lcd cmap_en = <0>;
lcd rb swap <§V<0>;
/* part 7 */
lcd power = "vcc-lecd";
lcd pin power = "vcc-pd";
;reset pin
lcd gpio O = <&pio PD 9 1 0 3 1>;
;CS pin
lcd gpio 1 = <&pio PD 10 1 0 3 0>;
pinctrl-0 = <&I8080 8bit pins a>;
pinctrl-1 = <&I8080 8bit pins a>;
i
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4.6 LVDS &0

4.6.1 #ER

LVDS Bl Low Voltage Differential Signaling @—MEEESDES5E0.

4.6.2 LVDS Single link H#AF &

LVDS #0, 1cd0 XM lvds BRIF lcd1 XA lvds EREEEMmMBER—1%,

BT lvds X FESEFRBIEZINVEESN, —RBHATEEMAIBL, REENBL SoC i
BPA], FRLAXEERY lcd driver name KIHE”default lcd”, ZHRIREI LAAFI B MEY B oh LAY i
ErIMm.

?E%mﬂ%smmemmthﬁmbmu¢msm55w,a*mﬁﬁggsﬁmn¢ﬂﬁ

N

1. B85, ATZRESSER, UWRERHMRED, lod driver name 2% T BH R
IRFSRAE L
2. BTESY, REZRER lvdsiEH, MAR single links

9 #&I15
W3R Dual Link B, BRARRT 2R led lvds if 73 1025, BHIAEEEIE Icdl WEM—ERIITEE, UURSHFERE
& PDO % PD9; MIECE PD10 £) PD19 Rt THIRRIN Ivds BRMITHAE (TEE 3) o HARK timing 2 EIRIERRKIH.

3. E=F5, RET SoC #Y LCD BRLENF, BEEFRNFS LA,
4. FOERS, HHREXNIGE, BFEEHHEHXSH.
5. £HES, lvds EZORIFMLES
6. H/ 8, BTRBRNIZE.
7. £tEH, ERMBRILE. FERFENEMNS
&lcdo {
/* part 1 */
lcd used 1

lcd driver name "default lcd";

/* part 2 */

led if =3
lcd lvds if =0

/* part 3 */

led x = 1280
ledoy = 800
1cd width = 150
lcd height = 94
lcd dclk freq = 70
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lcd _hbp =
lcd ht =
lcd_hspw =
lcd vbp =
lcd vt =
lcd vspw =

/* part 4 */

lcd pwm_used =
lcd pwm_ch =
lcd pwm freq =
lcd pwm pol =
lcd pwm max limit =
lcd backlight =
lcd bright curve en =
lcd bl en =

/* part 5 */
led lvds colordepth =
lcd lvds_mode =

/* part 6 */

lcd frm =
lcd hv _clk phase =
lcd _hv_sync_polarity=
lcd gamma_en =
lcd cmap_en =

/* part 7 */
lcd power

pinctrl-0 = <&lvds0 pi
pinctrl-1 = <&lvds0 pi

20
1418
10
10
814

50000

255

50

0

<&pio PD 21 1 0 3 1>;

(ol oo o

"vcc-lcd"
ns_a>;
ns_b>;

4.6.3 IVDS dual link H#EFE

Y8R Dual Link BI&:
<>\/

1. lcd lvds ifiREA1 (BE 1) HE 2 (FH=2)
2. EMECE S E, WM 4 data lane TRE 8 data lane, £1FE clk lane 21t 20 {REH,

g1, ¥EEEE—R,
BEGR

8 data lane, SoC A% 4 % lane £E—¥MEE, FTREERE

[(&lcdl {
lcd used

lcd driver_nam
lcd backlight
lcd_if

lcd x
lcd y
lcd width

= <1>;
e = "bplOlwx1l";
= <50>;
= <3>;
= <2560>;
= <800>;
= <150>;

IR © HiB2ERERHBIRAR. RE—INF
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lcd height = <94>;

lcd dclk freq = <138>;

lcd pwm_used = <0>;

lcd _pwm ch = <2>;

lcd pwm_freq = <50000>;

lcd _pwm_pol = <1>;

lcd pwm max limit = <255>;

lcd hbp = <40>;

lcd ht = <2836>;

lcd hspw = <20>;

lcd vbp = <10>;

lcd vt = <814>;

lcd vspw = <5>;

lcd lvds if = <1>;

lcd lvds colordepth =3<0>;

lcd lvds mode = <0>;

lcd_frm = <0>;

lcd hv_clk phase = <0>;

lcd hv _sync polarity= <0>;

lcd gamma.en = <0>;

lcd bright curve en = <0>;

lcd <cmap_en = <0>;

lcd fsync en = <0>;

lcd fsync act time = <1000>;

lcd fsync dis time.. .= <1000>;

lcd fsync_pol = <0>;

deu_mode = <0>;

lcdgammadiep = <22>;

smart color = <90>;

lcd bl en =<§pio PJ 27 1 0 3 1>;

lcd gpio O = <§&pio PI/1 10 3 1>;

lcd pin_power = "bldo5'};

lcd power = "dclsw”;

pinctrl-0 =p<&ledl lvds2link pins a>;

pinctrl-1<= <&lcdl lvds2link pins b>;
i

s 2 (5D IC X5) , ¥MELEERTE, 81MESEE 4 % lane, MTMEE—HES, 7%
M timing —#, XHERD IC ZFRFLBHEELRISMREL, XUANE (ESLHNE) ,
ARXEHE lcd timing @—1FERY timing, lcd_lvds_if 73 2.

lcdl: 1cdl@01cOc001 {
lcd used

lcd driver name
lcd backlight
lcd if

lcd x

<l>;

"bplO1lwx1l";
<50>;
<3>;

’

<1280>;

WRiFRE © HBEERERHBRAR.
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lcd y = <800>;
lcd width = <150>;
lcd height = <94>;
lcd_dclk_freq = <70>;
lcd _pwm_used = <0>;
lcd _pwm_ch = <2>;
lcd pwm freq = <50000>;
lcd_pwm_pol = <1>;
lcd_pwm_max_limit = <255>;
lcd _hbp = <20>;
lcd_ht = <1418>;
lcd hspw = <10>;
lcd vbp = <10>;
lcd vt = <814>;
lcd vspw = <5>;
lcd lvds if = <2>;
lcd_lvds_colordepth = <0>;
lcd_lvds_mode = <0>;
lcd frm = <0>;
lcd hv_clk phase = <0>;
lcd _hy sync_polarity= <0>;
lcd ‘gamma_en = <0>;
lcd bright curve en = <0>;
lcd cmap_en = <0>;
lcd fsync_en = <0>;

lcd fsync act time = <1000>;
lcd fsyneidis time = <1000>;

lcd fsync pol = <0>;
deu/mode = <0>;
lcdgammadiep = <22>;
smart color = <90>;
led bl en = <&pio PJ 27 1 0 3 1>;
lcd gpio 0O = <&pio PT 1 1 0 3 1>;

lcd pin power = "bldo5";
lcd power =<;dclsw";

pinctrl-0"= <&lcdl_lvds2link_pins_ a>;
pinctrl-1 = <&lcdl lvds2link pins a>;

WRAFRE © BsEERERNERAE. RE—TNF
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4.7 RGB #1 18080 &

ERECETEE

Lt ¢t &+ttt +t &+t t ottt t +t +t t ot t ot ot ot ot t ot ot

4.8 ZREFHAERER

4.8.1 I8

FMEZRRE,

Eb Ej‘r‘_;rﬁb/ \% )
E%L'f?ﬂka__\o

ETiRA

BIZ 1 oS

NFZRFRFNEMU, RTRFBREFNFELHENNNTE
SRERERRREIRA H A SRIKENES LM[IEJZS(TF“E’JE@EEH, —RMEBW T IMGA!

o HERAAERM, B EhRERELE io R
o W HWRIEFERANRFEES, 1E flash AEER

o Xf mipi EXFFEEHE, HERER ido

CPU 4 CPU+ CPU+ CPU+ CPU«
a SYNC RGB+ 4
tmde | 18hite 16bite Bbite Shite

= == = 256K 256K 65K 256K ¢
oo | o - 256K 65K

@ 13te | 2~w| 30| @ 1=w| 2~w| 3rw| 1sw| 2n1a| 1=w| ande 1&:‘ 2~1a| E G Il L @ e
100« VSYNCe Cse & £ @
1012 Hs¥Nee RD< @ g e
1024 DCLK# WR< & £ @
103« DE+ RS+ @ & @
D23¢| R7¢ 4 4 4 < | D232 RS5S¢ | R5¢| B5¢| G5¢| R5¢| +# | R5¢| B5¢| R4r| # @ 2 & 2 @ ¥ o o o
D22¢| RE* 2 o | « | ¢| p22¢| Rae | Rae| Bae| Gae| Ra0| ¢ | R4e| Bae| R30| o | 0| o | e | o] o] « P F P
D21¢| R5¢ 4 4 4 < | D21 R3¢ | R3+| B3¢| G3¢| R3¢| +# | R32| B3#| R27| # @ 2 & 2 o ¥ o o o
D20<| R4s 2 o | @ | o| p2oe| R2e | R2e| B2o| G2¢| R29| ¢ | R2o| B2e| R10| o | 0| | o] o o] » ) E )
D19+ | R3« & & a + | D19+ R1+# R1¢| Ble| G1e| R1e & R1<| Ble| RO< 2 & & & 2 & & Pl a Pl
D187| R2¢ a o | o | | pi8e| Rroe | Roe| Boe| G0<| ROe| ¢ | RO¢| BOO| GSe| o | o | | o] o] o] @ e a e
D17¢| Rle & & & < | D17¢ & & o 2 2 & & & o 2 & a Pl a Pl a Pl a Pl
D16¢| RO¢ A 4 4 < | D16# @ @ @ ? 2 © o ¥ @ o o @ o o o ¥ o o 8
D15¢| G7¢ Ll Ll Ll < | D15¢|  G5¢ Ll & Ll Ll < Ll 4| Gae| # a Ll < Ll Ll Ll Ll Ll gl
D14<| GB= b b b < | D14+ G4e & a b b £ £ b G3e b # £ £ £ o £ o £ o
D13¢| G5¢ < Ll Ll < | D13¢| G3¢ < L 2 2 El < 2 Ll @ Ll Ll < Ll Ll Ll Ll £ Ll
D12¢| G4« D17+ | D274 D37¢| D7+ D12¢| G2¢ | G5+| R5+#| B5~| G5¢| B5¥| G5+| + G2+ R53<| G5+ B5<| R4¥| G2¢| R5¥| G2¢| @ - @
D11¢| G3¢ D16+ | D264 D36¢| D64 DI11¢| Gl¢ | G4¢| R4¢| Bde| Gd¢| Bdv| G4v| & Gl¢| R4¢| G4+| B4¢| R3¢ G1o| R4y G1# L £ L
D10<| G2¢ D15+ | D254 D35+¢| D3¢ DI10«| GO+ | G3+| R3+<| B3+| G3+| B3+| G3+| <« G0+ | R3<| G3+| B3<| R2+¢| GO<[ R3+| GOefx # < @
D3- | Gle 2 2 2 2| Dge @ @ @ o o © o + @ o o ¥ o o o i o o
D8 | GOo < 2 Ll << D8 @ @ L & Ll < L Ll @ Ll Ll Ll < Ll EEREY Ll Ll Ll
D74 | B7# D14+ | D244 D34<| D44 D7+ B5< | G2¢| R2#| B2¢| G2¢| B24[ G224 & B4+ | R2¢| G2¢| B2¢| R1<| Bde| R2W| B5¢ @ & @
D64 B6s D13+ | D234 D334D34 D6 B4v | G1¢| Rl1¥| BlY| G1¥| Bl1oQ) GIY 4 B3+ | R14| G1+o| Ble| ROS| B34 R?&J B4 9 4 o
D5< | BS5# D12+ | D224 D32¢| D24 D5+ B3+ | GO¥| RO¢| BO+¢| GO<| BO#| GO#| « B2¢ | RO¥| GO¢| BOW| G5¢| B29|" RO¥| B3+ @ & @
D4e [ Bde D11+ | D214 D31¢| D14 D4¢ B~ L a £ £ L L 4 Ble £ e < | G442 Bla| G5+ B2+ L £ L
D34 [ B3« D10+ | D204 D30<| DO D3¢ Bl¢ & 4 < & ¥ ¥ a B0+ < < < | G3¢] BO¥| G4¢| Bl+| & < @
D24 | B2# < < £ < | D2+ BO¥ @ & & & 4 @ < e 2 @ + - < | G3¢| BO¥| @ & @
D1< | Ble 2 2 2 < | D1e ! a Cl Ll Ll < Ll 8 a + - < < Ll Ll Ll Ll Ll Ll
Do~ B0+~ & & & £ Do# v & e £ £ ¢ el + 8 £ & a Pl a Pl a Pl a Pl

4-7: pinmux

H*E)ﬁ%i—@ﬁ:ﬁlﬁi%%%?ﬁﬂx BSA—H LCD RRiRA (XEHEREK
IRF) LCD #RARS, HMENN LCD WapFH LIENA LCD

BREN, B—DXBRUOAE

%Eﬁ?ﬁﬁ, M io *ﬁiﬂﬁ*ﬁéﬂo
AF*Eéﬂgz_'g*Tl/\o
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4.8.2 ERARGE

ZREBAMAXFHEERETHREZRE (EHME lcd0) , HEERAFIA T BRI UENFTE
BABERRBNEENERARRAENEEERR. SERENEMKERASENT:

1.Uboot B9 dts H#EIT & 1cd0 1 (F#E 1cd0 2. lcd0 3, WRIBFBRIAFLEM) , HENE
ENNHNRESHREE,

2. ERIANR, U2 lcd0 NREIREFRMER id(EEMAZE) ARTIRNIELE, UHENEDO
79 sunxi lcd switch compat panel, EARISETE “RIFsHIRRA".

3. 7£1AMA sunxi_lcd switch compat panel 71, FFRHIT T ZFIERRFRRIEN N XFER
12, XME “RIR=pRRG]” FEY LCD power off,

4. #{R7E LCD open flow A, jAA sunxi lcd switch compat panel FR7EBIFFRRE UK
ZHEINF RRAVENEZE 0, EFSEBTE “FIRShIIEIER "4

LCD_panel _try switch(u32 sel)

us reau1t['= {6};

u3iz num = B ;

sunxl_lcd_delay ms(1

SUNXL_ ch dsi_ dcs read( 9xB4, result, &num);
get led 1d 8x%x\n", result[el);

4-8; RIRSHTIIRTHGI

532 LCD_open_flow(u32 sel)

LCD_OPEN_FU 1, LC

LCD OPEN =14 C )3 Al ;
LCD _OPEN SE .]. 200);
LCD_OPEN_ sel, x1_lcd tcon enab]e, 50) ;
LCD _OPEN_FUNC(sel, LC D_bl open, 8);

return 8;

4-9: RIKEHIHRAERY

SERE.

1.brandy/brandy-2.0/u-boot-2018/drivers/video/sunxi/disp2/disp/lcd/K@80_IM2HYL8O2R 800X1280.c
2.brandy/brandy—2.0/u—boot—2018/arch/arm/dts/a133—b4—board.dtszﬁdevice/config/chips/a133/configs/b4/

uboot-board.dts

Hthin e
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1. BFLHREZE T uboot it kernel B9 lcd BXxH] dts EZ&E, kernel FREIKEIKR dts T
THEFRELIE, RRENAZERSEHN,

2. ATINRNBNBRE, RAEFERBHNEREFFEEANRER, BB ERHRIT
try RIRshAVIZEMEZER 2 i RNERE). AR EiZINEE, TEFoh%XF uboot FEEIMN
“COMPATIBLE PANEL RECORD”,
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5.1 LCD #O=#kEA

5.1.1 lcd driver name

Led BEREINZF (FRFH) , £A5REENEFXIN,

5.1.2 lcd model name
.

Led RERES, 47, TUATRRRSTE—SRATARL < |

5.1.3 lcd,_if

Lcd Interface

RERNERNTNE XA

HV RGB#O

CPU/180#%O

Reserved

LVDS#EO

DSI#EO &

W N~ OO

5.1.4 lcd hv if

Lcd HV panel Interface
XNSHRFE led_if=0 BABER. EX RGB AL FE TR LFEOLE,
BN ENNNE X

0: Parallel RGB

8: Serial RGB

10: Dummy RGB

11: RGB Dummy

12: Serial YUV (CCIR656)
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5.1.5 lcd hv clk phase

Lcd HV panel Clock Phase

XNBHABE led if=0 BBABER. EX RGB BFZREM clock 5 data ZEIMAENIX R, 2t
B 4 MEAAIEIET,

REANENNNE X

0 degree

90 degree
180 degree
270 degree

w N = o

5.1.6 lcd hv sync_polarity

Lcd HV panel Sync signals Polarity />\\(
8

XSG led if=0 BHAEH. ©X RGB B RN hsyncH Vsync BIRIE,
BB AR S

vsync active low, hsync active low

vsync active highg hsync active low
vsync active low, hsync active high
vsync active high, hsync active high

W N = OO

5.1.7¢lcd hv srgb seq

Led HV panel Serial RGB output Sequence
<§\/

XNBEHAETE led if=0 H lcd hv if=8 (Serial RGB) BIZA B,

E X EEH1T RGB it AvIReEE
0: 0dd lines R-G-B; Even line R-G-B
1: 0dd lines B-R-G; Even line R-G-B
2: 0dd lines G-B-R; Even line R-G-B
4: 0dd lines R-G-B; Even line B-R-G
5: 0dd lines B-R-G; Even line B-R-G
6: 0dd lines G-B-R; Even line B-R-G
8: 0dd lines R-G-B; Even line B-R-G
9: 0dd lines B-R-G; Even line G-B-R
10: 0dd lines G-B-R; Even line G-B-R
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5.1.8 lcd hv syuv seq

Lcd HV panel Serial YUV output Sequence
XNBHABE led _if=0 H lcd hv if=12 (Serial YUV) BA B,

EX YUV gt

0: YUYV
1. Yvyu
2: UYvy
3: VYUY

5.1.9 1cd_hv syuv fdly

Lcd HV panel Serial YUV F line Delay

XNBEAETE led if=0 H lcd hv if=12 (Serial YUV) BA B,

S
EX CCIR656 mi3Et F A B RATIEIRAIITEL:

S

o

9.

0: F toggle right after active_video line
1: Delay 2 lines (CCIR PAL)
2: Delay 3 lines (CCIR NTSC)

5.1.10 lcd cpu if

Lcd CPU panel Interface

XPSHRREE led if=1 BABM, AFNFRISERGB # 18080 EMEEETREESR CPU AR

JIR7IN &
BN ENNNE NI

18bit/1cycle (RGB666)
16bit/3cycle (RGB666)
16bit/2cycle (RGB666)
16bit/2cycle (RGB666)

8: 16bit/1lcycle (RGB565)
( )

( )

( )

o AN O

10: 9bit/1cycle (RGB666
12: 8bit/3cycle (RGB666
14: 8bit/2cycle (RGB565

WRAFRE © BsEERERNERAE. RE—TNF
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5.1.11 lcd cpu te

Lcd CPU panel tear effect

RERNENNNEXA, REN 0 B, RIFEMREM lcd_ht x lcd_vt; BN 1 5 2 B,

RIRBIFRESEIA M te Bl

0: frame trigged automatically
1: frame trigged by te rising edge
2: frame trigged by te falling edge

5.1.12 lcd lvds if

Lcd ILVDS panel Interface

RERNERNNNE XA:

0: Single Link( 1 clock pair+3/4 data pair)
1: Dual Link(8 data lane, B4%KlaneEZ—+KR, FRERNEBHER)
2: Dual Link (B4%laneiZZ2IBE, TRTYENR, BRITRE—1F)

)

lcd_lvds_if FF 2 MIZRERE, HMP—E—F0E, ABMITEETREFENAZS, L lcd BE

E timing RSFBRE T FEMH timing B,

5.1.13 lcd lvds colerdepth

Lcd LVDS panel color depth

REENENN S XA

4

0: 8bit per color(4 data pair)
1: 6bit per color(3-data pair)

5.1.14 lcd lvds mode
Lcd LVDS Mode
XABHAGE lcd_Ivds_bitwidth=0 B4 HE3K

RERNENNEXA (WTE) :

0: NS mode
1: JEDIA mode

WRAFRE © BsEERERNERAE. RE—TNF
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\ /

];']T:J%f (RlXRUkGUXRiXMXmeXRIXRD . "0)

i XXX XX

i (3 X2 XpE X vs Xuis X BSXB4XB3XBZ)§(DE)

¥ 0000000000

5-1: lvds mode jedia o
>§
<
El‘.e_\-'.inAS.'i.‘xels.)i<.---------------.C.U.rzezl.t.ll'.ma .......... > :(.E‘?’.“.‘Sk‘k“.e.

Clock /

l:{mg_* <R3XR2*G2X R?XRﬁXRSXmXRzXRz*Uz)

E;m]: ((}4 X G3 * B3 X B2 X G7 X G6 X G5 X G4 X G3 )i( B3 )
' '

e X EX X EEED

T{m?r <Rl XRO*NAX B1 XBUXGI XGUX R1 XR{})E(NA)

5.1.15 lcd_dsi if

5-2: lvds mode ns

Lcd MIPI DSI panel Interface

XPBHABTE led_if=4 BABK. EX MIPI DSI FRIFMFHEEL,

\ T\

IR © HiB2ERERHBIRAR. RE—INF
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REENENNNE X

0: Video mode
1: Command mode
2: video burst mode

7: Video mode B9 LCD &, @XBIRIFERN, B ht, hbp ERNEFSHHENX; Command

mode MR, BL&HEETR Buffer, —fts

5.1.16 lcd dsi lane

Lcd MIPI DSI panel Data Lane number
XNSHRBE led_if=4 BABHK.
REMENENNNE X

— TE 5|H#

: 1 data lane
: 2 data lane
: 3 data lane
. 4 data lane

A W N F

5.1.17 lcd dsi format

Lcd MIPI DSI panel Data Pixel Format
XNBHMRABE led_if=4 HABK.

RERNERNNNE XA

Package Pixel Stream, 24bit RGB
Loosely Package PixeliStream, 18bit RGB
Package Pixel Stream, 18bit RGB
Package Pixel Stream, 16bit RGB

W N = o

5.1.18 lcd dsi te
Lcd MIPI DSI panel Tear Effect
XANBHIBTE led if=4 A BEK.

RERNERNNNE XA:

0: frame trigged automatically
1: frame trigged by te rising edge
2. frame trigged by te falling edge

WRAFRE © BsEERERNERAE. RE—TNF

48



@LW/MER /

MHEER: WE

A IRER 0 B, RIBFEIFEEYEA led ht x led vt; BN 1 K 2 B, RIFEREAEIAKE te

790

XTHEAMER —ImAL4 SoC KHIES, BTRAPES, JNRE-E

BY 27 R BRE ERX MR B SR AR A

5.1.19 lcd dsi port num

DSI & port (&
XNBHIABTE lod if=4 BIAEK

REMRNERNNRE XA

TNEE, 4 SoC AEB

0: —fport
1: " port

5.1.20 lcd tcon mode

Tcon &5
XPNEBHEAEE led if=4 A B,

RERNERNNE XA

: normal mode
tcon master mode (FEE—REZFHIEEL)
: tcony'master mode (E—MEES)
. tcon slave mode (fk&FEmaster mode3RZzED)
. ‘one tcon driver two dsi (8%lane)

A WNNRR O

-
5.1.21 lcd slave tcon num

Slave Tcon HIFS

XNBHIEBTE led if=4 BMMA lcd tcon mode FF 1 HE 2 7EM. AT EIF master &

I, T tcon, M tcon WESE%L,

REANENNNE X

0: tcon lcd0O
1: tcon Acdl

WRAFRE © BsEERERNERAE. RE—TNF
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5.1.22 lcd tcon en odd even div

XNMBERBTE lcd_if=4 A lecd_tcon mode=4 BIAE K,

REANENNNE X

0: tconB—MEGRDEERFRLELTHTDSIIREIR
1. tcon—mEGD FBEREFLLMTDSIER

5.1.23 lcd sync pixel num

XS IAETE led if=4 MH lcd tcon mode FF 2 H#E 3 A B

RERYP M tcon BIEEIA pixel

(=% F@idlcd ht R )

5.1.24 lcd sync line num

XNEBEHEEE led if=4T0H lcd tcon mode FF 2 5#&F 3 A B K

LEFEP M tcon BIEEIATT

(=% F@dlcd vt )

5.1.25 lcd cpu mode

Lcd CPU #8x, 241 ©F

RERNENNNEX, REN 0 B, RIFERKIEN lcd_ht x lcd_vt; EHN 1 5 2 B,
R BIFRESEIA M te BKod:

0: ETENRIENE, HiFHERESAIME
1: FETiRIEHIEBlockMcounterfil kBRI tefit k.

5.1.26 lcd fsync en

LCD fFgg fsync Ihae, BTtk sensor HE, BMERY, 24 IC %,

0: disable
1: enable

IR © HiB2ERERHBIRAR. RE—INF 50



(ELMMH‘
NXHEBR: WE

5.1.27 lcd fsync act time

LCD B fsync I9ge, HRNWERETEKE, S GRFHITEHK

(0~lcd ht-1 )

5.1.28 lcd fsync dis time

LCD B fsync Thag, HRNTHRETIEKE, Bl GRHITEH

(6~lcd ht-1 )

5.1.29 lcd fsync pol

LCD H fsync THAERIE 3 FB T HtRI4E, N

0: BHEBETHR
1. BRRTAS

5.2 RETFEZRH

TER/LMESHENTRRIEERE, RET AERK (SoC) RiEXHENF. AT PRELERNE
WimBYiEE, BRY DWBRMRT 2, HEJLMHERFBLNTEN, MR—EFDWE, R
EONRE, eliSELERTERA—1%

KELRRIIT: s

1. i8] LCD Bl
2. MBEFMEZE Driver IC FhEH (MF REXEXHE) , WTFEFMR.
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3. Mechanical Specification

Parameter Spedifications Unit
QOutline dimensions (typ) 125.55 (W) x 170.95 (H) x 1.95 (D) *1 mm
Main LCD Active area 119,808 (W) x 159.744(H) | mm

Panel Display format 1536(W) x RGB x 2048(H) I -
Dot pitch 0.026 (W) x 0.078 (H) mm

Base color Normally Black -

Illumination mode Transmissive
Mass 65(TYP.) g

*1 The above-mentioned table indicates module sizes without some projections and FPC.

5-3: lcd infol

Ta=25 °C

Item Symbol Min. Typ. Max. Unit
Horizontal Frequency - 124.32 - kHz
Pixel Clock Frequency - 118 - MHz
Horizontal Total THT 878 948 < K
Horizontal Synchronization THS 1 24 - CK
Horizontal Back Porch THB 55 90 - CK
Horizontal Address THA 768 768 768 CK
Horizontal Front Porch THF 55 90 - CcK
MIPI Port 1 & 2 Skew SKEW -THB 0 THF AtoB
Vertical Frequency. 57 60 63 Hz
Vertical Total TVT 2068 2072 - THT
Vertical Synchronization TVS 1 2 - THT
Vertical Back Porch TVB 8 10 - THT
Vertical Address TVA 2048 2048 2048 THT
Vertical Front Porch N TVF 12 14 - THT
Mipi Clock Frequency 764 804 844 Mbps

IOVCC=1.8V.V5P=5.6V.V5N=-5.6V.GND=0V
5-4: 1cd_info2

3. THEARSEIEAENERT, BTLIRIE vesa tnEFRIRE, FEXE DMT # CVT Rk,
Hr DMT, #6892 (VESA and Industry Standards and Guidelines for Computer Dis-
play Monitor Timing(DMT)) , T#EZinE, EEMEZMHERAIHEN timing.

Hep CVT, #EME (VESA Coordinated Video Timings(CVT) Standard) , Zin /iRt
—MBRAARNBFITREHIEE D ¥R, RIFHEFESH timing.

AL EX A excel ®XIHEVESA Coordinated Video Timing Generators
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MHEER: WE

ATERZARNEH, T FEEILE 1cd hfpflicd vipB K,

SHPE B 1cd hfpFltcd vipo

EAEm=BREAELNEA

lcd _ht = lcd_x + lcd hspw + lcd_hbp + lcd _hfp

lcd_vt = lcd_y + lcd_vspw + lcd_vbp + led_vfp

5.2.1 led x

ETRREVKTHERYBE, WREROVERPHE,

5.2.2°lcd y

ETRROEETH, UMERDWERPHR.

5.2.3 lcd_ht

Horizontal Total time

FE—1T2H8 dclk B9 eycle Mo WWTE:

hsync hspw

hfp hbp

de

ht

5-5:1lcdht

5.2.4 lcd hbp

Horizontal Back Porch

EBX1TIE, 1TRAPES (hsync) Fia, FIBREIEHAEZIER delk B cycle MK, BERD

E5X, NLEE, FENEESET hspw .

(0 3588
SHET hspw &, k2
Icd_hbp= P58 hbp+ LBREY hspw
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5.2.5 lcd hspw

Horizontal Sync Pulse Width

BTRPESHNEE, 245 1 1 dclk BETE (B2 1 1 data cycle B9BY{&]) . W _EE,

5.2.6 lcd vt

Vertical Total time

E—NET8. WTE:

vsync L |_|
o e, pie] |-

e [IITL_JTTTITIN

w2 <

H

5-6; lcdvt

5.2.7 lcd vbp

Vertical Back Porch

EIRPES (vsync) 8, EIBRIIETHARZENGTE, SEIRPESK.

(1 3588 A
BHAET vspw &, UMZE
Icd_vbp= FF5kY vbp+ LBRH vspw

5.2.8 lcd vspw

Vertical Sync Pulse Width

EYRZESHEE. BUNTT. REE,

5.2.9°1cd dclk freq

Dot Clock Frequency
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FRGREEME, BN MHz
fps = (lcd_dclk fregx1000x1000) / (htxvt),

XMEREULATANIR:

(lcd dclk freg=lcd ht*lcd vt*fps )

AR

1. FEAN=1"SHREBEMNEFMPIRT, fps —fix=Z 60
2. NRZBHTEA, RR—TMEEFE 2 2 3 NI, B4

((lcd dclk.freq * cycles = lcd ht*lcdovt*fps )
&
[1cd7dclk7freq = lcd ht*cycles*lcd vt*fps ) ]
°
><
)

5.2.10 lcd width

Width of lcd panel inamm

SR lcd BRIVYIEREE, 218 mm. AFiHE dpi

5.2.11 lcd height

height of lcd panel in mm

SR lcd BRIVVESE, 21 mm. BTitE dpi

= Y V4 v

5 XS
HRIARFLER ZHmE pwm BXET, REZFNA pwm BORF X ™= LR S SRR,
B AT AT, REEIRAR, ATRENEN.
5.3.1 lcd pwm used

=EEA pwm

IS EFREEER pwm BUEEEERES,
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5.3.2 lcd pwm ch

Pwm channel used

HESEHARREARR Pwm B8, XEREHEMEMA SoC B pwm @@, BIEERIEEZEZA,

5.3.3 lcd pwm freq

Lcd backlight PWM Frequency

XNEYEE PWM ESHAR, BN Hz,

(1 35288
MEFEIETNWREZMEENRG, MEFEIREWERBTFRRE. BIRFBATAFRLIFE pwm STETEE, i§
BERFREETCEH#ITIRE,
HEERENMEEZEIAG, BRERNK, BRIEMAL pwm BEXEBIML.

5.3.4 lcd pwm pol <

Lcd backlight PWM Polarity

XNMSHECE PWM FSHSTEERIRME, BENENRE X!

0: active high
1: active low

5.3.5 lcd pwm_ max limit

Lcd backlight PWM S&RE, USEERT

Eban 150, MRTE &= REEE 150, 0255 :;"B"WE@%E{EJ%%;&gﬁnﬁﬁﬂgqgu0150 BER. ATFiEH
REEARE, TENE,

5.3.6 lcd bl en

BILEERER, T, EREERSE, BTHEENERLEERNEE.

[a_'\ﬂiu: lcd bl en = port:PD24<1><2><default><1> ]

BX: PD24 S HEFRITA LCD Bit; Th, RNGEE

o B—MRIES: IEEDES; 1 N
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o FTARES: NEBM; F/A 0 #NE, inABMESMES, NRE 1 NENEPEBE L,
2 SAARWEPEE T, /A default FIERRIINKES, BIEBPE L, HEHIELK.

o BE=NRIFES: IREhEES]; default RIBTIEEIEBHFR 1

o FONMRIES: BF; 0 AREFE, 1 AEBETE,

FETRRARENIZOFEITH. XBUEH,

(0 388
—RERiR, ST, EXMEIRT, BiIGSHEBMRIEER T, MIEEGRESERN L, SHEtR=. RABRT
HREEHBT, XE uboot BTRIEFNZET, FERETAVFNEE,

5.3.7 lcd bl n percent

BRGHE, n J9 (0-100)
LEINRER YR EIFLIMER LCD B, BREENSEMAHIURARTERN, UWEREZWY

%
B @
Ek#n lcd_bl 50 _percent = 60, B 50% HIREGEIAER 60%, EIRELERES 10%.
(0 5588

BBt EEF LTSRS LA HHRE.

5.3.8 lcd backlight

BILRAIAE, 0-255,

LB MRETE uboot E7R logo MERIRE, FENTAZNZRENEFENEERRERE,

(3 3588
8% logo Fifk, —RRMBELRRORE, WAMEBRIIL

4 BTRMREXSH

5.4.1 lcd frm

Lcd Frame Rate Modulator
FRM Zf#RHT PIN A/ SEBE R,
XNBSHIGERNEXNNE X
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0: RGB888 -- RGB888 direct
1. RGB888 -- RGB666 dither
2: RGB888 -- RGB565 dither

BL LCD BB EENE 18bit 8)F (RGB666) I 16bit B3R (RGB565) , BINITH FRM
Theg, @3 dither WA XIFHER, EET0EF 24bit &KX (RGB888) MR, N TEFMT,
LFER®ARN RGB66 B9 LCD RER, TEIRITH dither GHNER, #TFF dither FBXIE
Bt 5 E R,

527: good

5-8: bad
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5.4.2 lcd gamma en

MHEER: WE

Lcd Gamma Correction Enable

REANENNNE X

0: LcdAyGammaiRiEThAERF
1: LcdMGammai ETHAEFF S

REN 1N, EEEREHIT lcd gamma tbl[256] #1TIHE,

5.4.3 lcd cmap en

Lcd Color Map Enable

REENENNE X

0 LcdM BRI ThaE %) f
10 LcdMET et theEr \

REAN 18, FEX led_cmap tbl [2][3][4] #1TH{E Led Color Map Tables

B81M&EE R, G. B =187, SOMREAN—MERD, SHE 12 PRk, HAF—HER
TEER1T, FHERTBENRCB, FoEXRTH/LTEER, BANRBRRTZUEMREIR
R

LCD CMAP BW R ERIREIEL IR, RAEGERHHAHRN LCD BARBEE,

LCD CMAP EX&E1TH 4 TMEREA—PEET, 8MEESD RO G B3 MhEw, 246 12
NINETT, BT led_cmap_tbl EXMEIXFR, WHBENNRTAIBEMRSE 12 M NETZ

o]
<>\/
_u32 lcd_cmap_tbhl[2]}[31[4] = {
{

}I
{

}I
1

{LCD_CMAP GO,LCD CMAP B1,
{LCD_CMAP BO,LCD CMAP R1,
{LCD_CMAP_RO,LCD CMAP G1,

{LCD_CMAP B3,LCD CMAP G2,
{LCD_CMAP R3,LCD CMAP B2,
{LCD CMAP_G3,LCD_CMAP R2,

LCD CMAP G2,
LCD CMAP B2,
LCD_CMAP R2,

LCD CMAP B1,
LCD CMAP R1,
LCD_CMAP G1,

LCD _CMAP B3},
LCD_CMAP_R3},
LCD CMAP G3},

LCD CMAP GO},
LCD CMAP BO},
LCD_CMAP RO},

Wk, EETRRSHRTHEGERH, TZITRKRBEITHERE;

BOMREA—T BT, FIRKREOANMEENE —INGEERY, FIIRNKEEVMEENS
“MERREY, LU,
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MEMEN, GENEHEINTEMT.

2 3

5-9: cmap

5.4.4 lcd rb_swap o

JA#E tcon &R RGB 1Y R 92/ B 9=,

5.5 BIRMERZSE

5.5.1 #tiA

MRFEFEAREREFROTAIME disp) TRAPEX, AR ERANFRFENEM disp FE
XH—%, bl FERIGIF:

disp: disp@01000000 {
disp_init_enable
disp_mode

<1>;
<0>;

/* VCC-LCD */

dclsw-supply = <&reg sw>;

/* VCC-LVDS and VCC-HDMI */
bldol-supply = <&reg bldol>;
/* VCC-TV */
cldo4-supply = <&reg cldo4>;

3

HA supply2EER, FE-suppyZAINFHBENZMEN, FEIBNNEREXNEF, E-EE
fF<sreg sw>MIATE board.dtsi Bregutatoro A Es
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AE1cd0 TR, MNREMFH reg sw, WETEXFEEMIT, dclsw X dclsw-supplyo

((lcd power=" dclsw’ )

BT u-boot FthH axp WEHH display &), MR, ENER2IRNEHEE, N7 EEER
7, DNRHER, BLITRE:

7 u-boot 2018 #, axp EEHNFRIAZEM bldol XHFM axp HHPEXHEF, FAIUHRE xxx-
supply HEHERIFIZERX D axp SHAHEX KiFEo

5.5.2 lcd power

T EERREEE T,

(=fl: lcd power = “vcc-lcd” )

BB regulator & F. BEFZE, %gﬁﬁmﬁnﬂaﬂammmgui&ﬁﬁﬁéé@ﬁ%

y
FE IRESMEREETH, WEX lcd powerl, lcd power2 2,

5.5.3 lcd pin _power

ﬁﬁii lcd_power—gl, [X%UZEE}EHFIQEZE, K%EEES@EHEP%EM’E, ﬁ'ﬁIEEEEEjﬁE?EQ?iEEgE
Bz HIfERE, ERIKZERIE,

[a_'\ﬂ: lcd_pin power = “vcc-pd’ )

AR WRFEZH, NAHM led pin powerl, lcd pin power2 &, BT leddx 29+, XE
HEBIREE FIREE pwm f{?ﬁlﬁ%ﬂiﬂﬂ’ﬂ%ﬁo

5.5.4 lcd gpio O

(=f1: lcd gpio 0 = port:PD25<0><0><default><0> )

& X: lcd gpio 0 3|fIJ PD25,

o B—IRIES: THEENED; 0 MBI, 1 AkE;

o BIANRIES: NEHM; /A 0 fYE, rREEBEESES, MRE 1 WEAREREMAE L,
2 NRABREBME T, £/ default FUIEARAIANATS, BIEFE EAL, HEeBELM.

o BE=NRIES: Wanhaes]; default RIXENEENEFR 1
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o FOARIES: REBINE; BRYBENHUN, H3WBHNBT, 0 AELT, 1 AES

FETREARENNZEOSTHS, RS, 155 E RG] R LT A

AR WIREZ gpio MEEEH], MENX lcd gpio 0, lcd_gpio 1 %,

5.5.5 pinctrl-0 # pinctrl-1

TEElcde TR, HMFFEREEMERN, IRREEpinctri-oMpinctri-1IBEFHIT, AT
FRREIE X, rILIABESEXR, RaiEXNEM—AZE IATERZ B R Farch/arn/boot/dts
& arch/arn6a/boot/dts MiX: FH-pinctrl.dtsi FIEIE X,

BlF
pinctrl-0 = <&rgb24 pins a>; &
pinctrl-1 = <&rgb24 pins_b>;//KEREHMERIE X, io_disable o
q »
& 5-1: RRAIE XIFRER R
BRI i

rgb24 pins a #l rgh24 pins b

rgb18 pins a/#ll rgh18 pins b
lvdsO_pins_a #0 lvdsO_pins b

lvds1 pins a #ll lvds1 pins b
Ivds2link pins a I Ivds2link pins b
lvds2 pins a # lvds2 pins b
lvds3_pins_a # lvds3_pins_b

lcd1 Ivds2link pins a #

lcd1 lvds2link pins b
dsi4lane pins a # dsi4lane pins b

RGB R#EO, MEHIEURE 24,
RGB888

RGB R0, MEHUIEGIZER 16,
RGB666

Single link LVDS #0 0 EMEX (£
£ 1cd0)

Single link LVDS #0 1 EHENX (X
£ 1cd0)

Dual link LVDS #OEMEX (X8
1cd0)

Single link LVDS ##0 0 EMEX (E
£ lcdl)

Single link LVDS #0 1 EMEX (F
& lcdl)

Dual link LVDS #OEBMENX (FE
lcd1)

4 lane DSI RB#EOEME X

BHE X4k
57 board.dtsi 7, REZFAEMUAERFEEMT, BRFMECHFERANER, BTX
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cpu HIEZ/) cpu B, HUILAMEEREME XK Erio (K cpu ) TFEIERr pio () cpu
) T,

5+

&pio {

18080 8bit pins a: IB8080 8bit@0 {

allwinner,pins = "PD1", "PD2", "PD3", "PD4", "PD5", "PD6", "PD7", "PD8", "PD18", "
PD19", "PD20", "PD21";

allwinner,pname = "PD1", "PD2", "PD3", "PD4", "PD5", "PD6", "PD7", "PD8", "PD18", "
pD19", "PD20", "PD21";

allwinner, function = "I8080 8bit";

allwinner,muxsel = <2>;

allwinner,drive = <3>;

allwinner,pull = <0>;
s
18080 8bit pins b: I8080 8bit@l {

allwinner,pins = "PD1", "PD2", "PD3", "PD4", "PD5", "PD6", "PD7", "PD8", "PD18", "
PD19", "PD20", "PD21";

allwinner,pname = "“PD1", "PD2", "PD3", "PD4", "PD5", "PD6", "PD7", "PD8", "PD18", "

pD19", "PD20", "PD21"; D
allwinner, function = "I8080 8bit suspend"; )
allwinner, muxsel = <7>; ;;
allwinner,drive = <3>; <

allwinner,pull = <0>;

1

e pins, E{AFEH

e pname, BB, FEFEEL

o function, ERITHEERFR, BEEEL

o muxsel; ERITNEEIEE, RIE port spec FELEFEXT N INEE,

e drive, IXEhEES), FEHMAIRTNEEIHAK,

e pull, ETFHI, A 0 B9iE, tipnASBESMES, MRE 1 WERASFBRE L, 2 sARA
EREBPE T I, A def%ult FPNERRBIANRE, BIEEPE LH, HEHIELK.

ATHGE, BITEEFRBTaRE—BNRT, HPERN a NEMIEE, b B9 io_disable A
FIRE XA,

BiE, FEERAMAREIIERER, TG FEXEFE BN,

pinctrl-0 = <&rgb24 pins a>, <&xxx_pins a>;
pinctrl-1 = <&rgb24 pins b>, <&xxx_pins b>;//REREHMERIEN, io disable

5.6 ESD BN EohikEIhEE

XANIHRETE linux4.9 UK linux 3.10 sunxi-product 2% FSEMT, MREEXPIHEE, EEB
ST TR
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BTN TR&ZEE:

.config - Linux/arm 4.9.56 Kernel Configuraticn

> Device Drivers > Graphics support > Frame buffer Devices > Video support for sunxi -

Arrow keys ‘navigate the menu. <Enter> selects submenus ---> (or empty submenus --
Highlighted letters are hotkeys. Pressing <Y> includes, <N> excludes, <M> modular
features. Press <Esc><Esc> to exit, <?> for Help, </> for Search. Legend: [*] bu
excluded <M> module < > module capable

[ 1 Framebuffer Console Support(sunxi)
>  HOMI Driver Support(sunxi-disp2)
>  HOMI2.@ Driver Support(sunxi-disp2)

> V Driver Support(sunxi-disp2)

> DPO Driver Support(sunxi-disp2)

> DP Driver Support(sunxi-disp2)

1 ink panelfused

1 oot colerbar Support for disp driver(sunxi-disp2)
1 ebugfs support for disp driver(sunxi-disp2)

] ampaser support for disp driver(sunxi-disp2)

1

P A A A A A

*
*
®

£SD detect support for LCD panel &

5-10: menuconfig

{EeRFRIREh, SEI =1 EREER
WTREI, 757 he0801a068 LFNN esd tHEHI[E]E R EK
(linux-4.9/drivers/video/fbdev/sunxi/disp2/disp/lcd/he0801a068.c) :
- lcd panel h

nel dri
led drv r

.name
.func
.cfg panel info = lcd cfg panel info,

.cfg_open_flow = lcd_open_flow,

.cfg _close flow = lcd close flow,

.lcd user defined func = lcd user defined fur
.esd check = lcd esd check,

.reset panel = lcd reset panel,

.set _esd info = lcd set esd info,

5-11: BIRchAEEMAEE
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esd check K#HE:

(532 esd_check(u32 sel); )

ER: BA EBEREFIRIKRS,.
IRENE: MRRBREEIEFIRE 0, AEEIEFMEREIE O,
sel: 2/R"&E5l,

BTREHNERBERZEORS, FTRBFRNRHNRESER, —RRRSBIEDZORMENREES
(id HNEHECHFER) , NRRNEBNANERESRN, REEKNWINARZESFEN. LT
H dsi FEIMOE:

static s32 lcd esd check(u32 sel

B32 ret = ¢
ug result[16]

ret = sunxi 1rd _dsi gen short read2p(9, 0x10, 0x0, result

it (result| = @x3f
ret = -1
else
ret = ©
return ret

5-12: FHEBHLNIZAEHAED

tesh, —RRIERTE, @i dsi #OIREY 0x0A s7< (FREX power R3() RIMRESIESR

sunxi_lcd_dsi_dcs_rea%(@el, 0x0A, result, &num)
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5.1.4 Read Display Power Mode (0Ah)

0AH RDDPM (Read Display Power Mode)
DCX | RDX | WRX | D7 D6 D5 D4 D3 D2 D1 Do HEX
Command 0 1 T 0 0 0 0 1 0 1 0 0A
15t Parameter | 1 T 1 D7 D6 | D5 | D4 | D3 | D2 0 0 xx
This command indicates the current status of the display as described in the table below:
Bit Description Comment
D7 Booster Voltage Status -
D& Idle Mode On/Off -
D5 Mot Defined Setto "0"
D4 Sleep In/QOut -
D3 Display Normal Mode On/Off -
D2 Display On/off -
D1 Not Defined Setto "0"
DO Not Defined Setto "0"

5-13: 0x0A @<

e
reset panel REED: N
<
((s32 reset panel(u32 sel); )

EA: YRRESENIHZERRSRZMNE IR1E,
R[EME: EARIIFHE 0, EAIRKIEO
sel: BRZE35|

SMNENVBREEARE, NFED BRI, SHRERER TR HETENRIEDERR
close flow 1 open_flow FiE XAIEFR . RIBLIFIE IR ERE X R

BEREIENE: B dsi RP, FBEOHITIE—R sunxi lcd dsi clk disable (dsi miRAYEH
22 |k) #0 sunxi lcd dsizelk’enable (FRBIFHEFEERE) , TNABETE dsi IR EE,

TEREIRERE:
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s32 lcd reset panel(u32 sel

sunxi_ lcd
sunxi lcd
sunxi lcd
sunxi lcd

s1 dcs write @para(sel, Ox
elay ms(50

si dcs write @para(sel, 0x10
elay ms(200

d
d
d
d

sunxi lcd power disable(sel, 1
sunxl lcd delay ms(166
sunxli lcd power enable(sel, 1
sunxl lcd delay ms(260

led panel init(sel
sunxi lcd delay ms(20

return @

5-14: EMRHIRFLL

set_esd info FREKEREL:

((s32 set esd info(struct disp led esd info *p info); )

EF: =8 esd KM EAKIT A, LLAERRZKBTERGN—R, EMAEKT, LKA R EHR I
2] SEivA—8

REE: BgERE 0, BWIE 0,
p_info: BEIREN esd T ALK,

. TEEFR, SR 60 XRETRPEMN—X (GAA esd check Kk, NRE/RM=E
= 60fps MiE, MAME 1 —R) , AERKEEFHHLERBE@DATRNRE, B
esd check func pos HFRREMEA esd check REMAE, WRIE 0 NEF R ZIMAITIN
R, ZAUEXMEMERAANERPMHZER (Pt ERE) RIFBEENER, XRIER
MEARIRE, TEHH level A 1 RREMLE SoC By LCD HXERLUK reset panel Bl
HUR1E, level 79 0 BUBHERRINIAIT reset panel EERVIRE,
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Etatic s32 lcd reset panel(u32 sel

sunxi_ lcd
sunxi lcd
sunxi lcd
sunxi lcd

s1 dcs write @para(sel,

elay ms(50

si dcs write @para(sel, 0x10
elay ms(200

d
d
d
d

sunxi lcd power disable(sel, 1
sunxl lcd delay ms(166
sunxli lcd power enable(sel, 1
sunxl lcd delay ms(260

led panel init(sel
sunxi lcd delay ms(20

return @

5-15: EMIREHRFL2

BT LLEIT cat /sys/class/disp/disp/attr/sys FREXZHEIRY esd info.

screen 0:
de rate 594000000 hz, ref fps:60
mgrO: 2560x1600 fmt[rgb] cs[0x204] range[full] eotf[Ox4] bits[8bits] unblank err[0]
force syncl[0]
dmabuf: Cache[0] cache max[@] umap/skip[0] overflow[0]
capture: dis reql[0] runing[0] donel0,0]
lcd output(enable) backlight( 50) fps:60.9 esd level (1) freq(300) pos(1)
reset(244) * 2560x1600
err:0 skip:@  skip T.0:50 irq:73424  vsync:0. vsync_skip:0
BUF en ch[1] 1yr[0]<E[O] prem[N] fbd[N] a[globl 255] fmt[ 0] fb
[2560,1600;2560,1600;2560,1600] crop[ 0, 0,2560,1600] frame[ 0, 0,2560,1600]
addr[98100000,00000000,00000000] right[00000000,00000000,00000000] flags[0x00] trd[0,0]
depth[ 0]
acquire: 0, 25.5 fps
release: 0, 25.5 fps
| display: 0, 25.5 fps

esd level(l) freq(300) pos(1l) reset(244)

esd level # freq 1 pos WEEBIEE L@ set_esd_info REUREAEERE, Reset FEMIKFER
TREMRNRE (WM esd SBFEREZE, FEBRIQNEIHERIRRER)
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Rk Z FRILUREY sysfs —2£58, KB,

6.1 MNIRIEIRERERITS A

REAR, WIRMRELRE LIF LCD BRLRAFE, REFFNBNLZEEHHOIER, B8R
fEcaRzfE, FIREEREET 10 JL ¥R BEIOIE, XFMEMAET 7o

1. 5 linux BEATIREREEE, SDK 2RIHUNEE linux B, —BSME lichee HE
longan FYEYEIERE linux, FJTEMEHE, A lichee (¥ longan R ER THI build.sh KT
31T, EH linux WR/VMES, BEEMR, BHEER, <

2. FRAWZFER LCD K. HiF& Uboot MAZEZEZAM LCD IRsh, XHFARERRER
logo, 1B uboot HAAE ;. FrABRHERIHIIFEIE uboot WERIEIXE, TLIAIR
A1ZE LCD X5, df 2 EA #1EE] uboot, BIMNXHEM—NMLAZE, RAUTUIEESEW
&4 lcd timing MAZEEEKE e #EFI A uboot s5$HY fdt sL1EEK device tree.

Ebani, fdt setlcdO lcd hbp <40> BZ&<E fdt help

WfE % uboot £/RIE, —AKETE uboot /EIBEEE T inlcude/configs/F&.h #, FFKiz
CONFIG SUNXI MODULE_DISPLAY E&], &2 uboot 2018 NE:+#E configs/F &
_defconfig 51 CONFIG DISP2 _SUNXI,

v

6.2 EEETER

U MER BB EEPREERN,

cat /sys/class/disp/disp/attr/sys

screen 0:
de rate 297000000 hz, ref fps:60
mgro: 1280x800 fmt[rgb] cs[0x204] range[full] eotf[0x4] bits[8bits] err[0] force sync[0]
unblank direct show[false]
lcd output backlight( 50) fps:60.9 1280x 800
errc®@  skip:31 irq:1942 vsync:0 vsync skip:0
BUF enable ch[1] lyr[0] z[0] prem[N] a[globl 255] fmt{ 8] fb[1280, 800;1280,
800;1280, 800] cropl 0, 0,1280, 800] frame[ 0, 0,1280, 800] addr[ 0,
0, 0] flags[Ox 0] trd[0,0]
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lcd output

FREHFIEREOR LCD o

1280x800

FRHAT LCD WO ¥, 5 board.dts F 1cd0 BIIZE—#,
ref fps:60

ERIE R Eboard. dtsAY1cdotBRIIT FE B SR AVIEIC(E,
fps:60.9

EENBEZ RS, EBRIRNIZETE 60(HFEN fps) Mhl, MNREXZNAEE, EFN
CERNEF, MERRANRUESIRSERIARZ,

irq:1942

X vsync HETRRER, &0 1 BAXRBFH T —m, EBEREI— 60 (HH/> BB fps) R, BE

cat sys, MIREZKL, NFE, ><

)
BUF

SMREHEGXEAMFKRT, NZEENAE & ERE

err:0

XPMRTRE, MRBFRABE—BHENX, RRESTEEESRE, £240%,

skip:31

XPNRTBEMAVEE, NMRXPNMERKE—BEZN, BrgeFl, NRHFS5 irg GENHRF—

1, WEAE—MEEE SRR (BEX) .
Y

3 KE %/}_1:| 7C0N

EE axp E—KEEEEH enable AILBT TEHSEE. YAXIRARKMN, SFEEM
Eﬁﬁ%itl&o

cat /sys/class/regulator/dump

pmul736 1doio2 : disabled 0 700000 supply name:

pmul736 ldoiol : disabled 0 700000 supply name:
pmul7360dclsw : enabled 1 3300000 supply name: vcc-lcd
pmul736 cpus : enabled 0 900000 supply name:

pmul736 cldo4 : disabled 0 _ 700000 supply name:

pmul736 cldo3 : disabled @ 700000 supply name:
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pmul736 cldo2 : enabled 1 3300000 supply name: vcc-pf
pmul736 cldol : disabled © 700000 supply name:
pmul736 bldo5 : enabled 2 1800000 supply name: -~ vcc-cpvin vcc-pc
pmul736 bldo4 : disabled 0 700000 supply name:
pmul736 bldo3 : disabled 0 700000 supply name:
pmul736 bldo2 : disabled 0 700000 supply name:
pmul736 bldol : disabled © 700000 supply name:
pmul736 aldo5 : enabled 0 2500000 supply name:
pmul736 aldo4 : enabled 0 3300000 supply name:
pmul736 aldo3 : enabled 1 1800000 supply name: avcc
pmul736 aldo2 : enabled 0 1800000 supply name:
pmul736 aldol : disabled © 700000 supply name:
pmul736 rtc : enabled 0 1800000 supply name:
pmul736 dcdc6 : disabled 0 500000 supply name:
pmul736 dcdc5 : enabled 0 1480000 supply name:
pmul736 dcdc4 : enabled 1 900000 supply name: vdd-sys
pmul736 dcdc3 : enabled 0 900000 supply name:
pmul736 dcdc2 : enabled 0 1160000 supply name:
pmul736-dcdcl : enabled 4 3300000 supply name: vcc-emmc vcc-io vcc-io vcc-io
6.4 &F pwm 52 N
>
)
Pwm WAL XERRHEENBIR.
cat /sys/kernel/debug/pwm
platform/7020c00.s pwm, 1 PWM _device
pwm-0 ((null) ): period: @ ns, duty: 0 ns polarity: normal

platform/300a000.pwm, 2 PWM devices

pwm-0 (lcd v
normal
pwm-1 A< (null) ):

requested enabled period: 20000 ns duty: 3984 ns polarity:

period: 0 ns duty: 0 ns polarity:

normal

L@EM “requested enabled” RiERHBFET, IESEEM lcd FRTEH lcd HIEHN

<3\/

6.5 EFEEMIER

pin 227 (PH3):
pin 228 (PH4):
pin 229 (PH5):
pin 230 (PH6):
pin 231 (PH7):

cat /sys/kernel/debug/pinctrl/pio/pinmux-pins

twil (GPIO UNCLAIMED) function io disabled group PH3
(MUX UNCLAIMED) (GPIO UNCLAIMED)

(MUX UNCLAIMED) pio:229

(MUX UNCLAIMED) pio:230

(MUX UNCLAIMED) pio:231

LTEMEERIAE PH5, PH6 X

XL 10 #ERiE

&8 GPIO Iheg, i PH3 #ERIEH twil
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6.6 ERINHER

cat /sys/kernel/debug/clk/clk summary

XN LA UEWNHESFERE, REMEESZ LV, S5ERHEXIE tcon, pll video, mipi
=3

cat /sys/kernel/debug/clk/clk summary | grep tcon
cat /sys/kernel/debug/clk/clk summary | grep pll video
cat /sys/kernel/debug/clk/clk summary | grep mipi

6.7 EF#EOB™ colorbar

/R

BRE—ERER, FEEA-THTHE, SZANRALEETERE, BRETRE/LNERE
}?.’ &
o

Vs

1. BGAERE, <
2. BEltg%5d DE (Display Engine) ER &,
3. BREIEORRERE, XERITFINS.

H—EIBEM AT S HIE, EOER (tcon M dsi ) AT ESHERNEN—L patten,
bR ¥, KB, #HEES, HiZOHHXERNE patten IR, MNRXNZETRARE,
XA T

1. LCD'MIFshaE B E A iRl

2. LCD RHATFIIEIMESHETRE
o

E/RE% patten WA :

£ linux-4.9 REL ERMRAEAZ, disp B sysfs E— attr FJ U EFRIEER:

((echo X > /sys/class/disp/disp/attr/colorbar )

T EIRERETR colorbar, EFM X alUZ 0 & 8, XWNME XM TEFIR:
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LCD_SRC_SEL

000: DE

001: Color Check

010: Grayscale Check

011: Black by White Check

100: Test Data all O

101: Test Data all 1

110:Reversed

111: Gridding Check £

6-1: colorbar

MREZNEREE, L F _NETMEHE TR colorbar BYiE, ABAL

(‘echo 1 > /sys/class/disp/disp/attr/disp )

AEBHIT EEERF.

6.8 EE led BB

&

£ uboot ERHABHIERT, kernel FEEHFBERER, MRLAIMEEEHEETRRE, 0
MUTEPRIZBEE U THIAER lcd BB, REMRNIZBPHNETEERESESR,

cd /sys/kernel/

mount -t debugfs none debug/

cd debug/dispdbg

echo 1cd® > name; echo disable > command; echo 1 > start

echo 1cd® > name; echo enable > command; echo 1 > start

MREF lcd BEBHKGE, AZETRES, WP ENR uboot WERBRZ, FEHZE uboot
BSEEHMERIRE, UNRHBITE L.

WRIRFE © HRB2ERZRNERAE. RE—TIMF 73



@LWIMIER /
4 KRS 0

7.1 RETRERR

SEIFREY, BREORERSHEHT L TENFN timing FEESH.
BE RN FSEOR AN FIRE D o

7.2 ER-TTEX

FARN: T2BRE, 5AXHELE X
B=Mrl8e

1. BEEARMARY. a2 B MBREKE, FERELERBXRBULEETE. XNMRATLUE
d—EEREEHFREML RS

2. BIKEhIN#ALED, ERLBHATEIFEILELR (FILTE uboot BIRIKENFMNITENHIAF R
EHHITIER) o XEHRAHE Jﬁ@[ﬂﬁ’]ﬁﬁu%&aﬁm%‘?n, uboot FITTEEEHNAZ
To REUTEMERFM LEREFEZXRNERT, REMIDER,

3. pwm ECEME BEAIRE, pwm NEEAMUEpwm EEMEEXSH, BINARERE
ME TEMNE TEXERMMEE, BRERES VB,

B-5i dE %
RREZEEN, ARESHRERESE, BRAEUTIERE:

1. ZEZEER. MRNAESEXEMERHRARININEMERR, BIEEEREE—/NTHALU
MEESEEXER. MRHELEERE, ABIEEZEOET colorbar, HIARESTER
BT

2. SoC IHHEREORREGHHRB, SoC HMIERSGHEBEATEFRMMES R L. —/&
SoC IRIERMEER axp FFMM vee-led, vee-dsi, vee33-led, vecl8-dsi &

3. EUEEE (L. NREEMM; BEHEREMHEZER, MESUMMNEIREERIIFIRE
Ho
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g X WE

4. board.dts # 1cd0 EEEHEIR, F—1 R lcd B9 timing KEIE, BTKIRBRIEMDVRE
TRE! BERNFSHIEH. ETOME, BOXLISHE, thiNiEM DSI B, EEHNS K
LVDS #9,

5. BB GmESR, BIESNMNTRERINE, ENE, XNHEFEKE BAMBLHES,.

7.4 NE

5 H IR

1. REEAIER

EBATEE YA BBROEEREE, KEBE

2. REHER, MASHEM
board.dts BT FFIEE R A

3. R EE—MEM KR

FRICFE, FEXRVE—ABFNNF=,

7.5 FHaEL

BHLLCD )ﬁﬂ’\]f%?*ﬁfﬁ%leit ®R (RGB666) B 16bit &% (RGB565) , HEiNiTH FRM
Ihee, @i dither AR, FETEER 24bit 88 (RGB888) MM R, W TEFTR,
LFEIR®ARN RGB66 By LCD RER, TEIR{TH dither GHNER, #I7F dither FBXIE
Bt I E B,

IZE [lcd0] B9 lcd_frm BHAIUNEXMHINR, EFlcd frm fERE

7.6 A= EKE

BEEIERS N
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7.7 ERMEINRRERE

ERENE—NREZE fps I5, BIFERS:

FPS RER—MHIETENSER, XRIBMEERSNIRE, WX fps ISR EMRSH I
m, EERERE, fps IBERERK LCD RERARE, BHEM LCD FHiF, FPS IR
SR P AT E,

1. BEEFETEEREER—T, AJUEMMENINSAITH fps,
2. IR fps BEEBEERS, BEKE board.dts 1 [lcd0] T, FAIEEEESFAFHEE TEA
=

(lcd dclk freg*num of pixel clk=lcd ht*lcd vt*fps /1e9 )

H, num_of pixel clk BFHN 1, RAKE—NMEEFMRRHNRHERAN L—1, BIWE

B MCU MBRTEOBERE 2 3 3 MHNHEABA ELAET— MR E. »

¥
NEFEEESERE, BYEEEENHEE—BAURIAT/INEENNMELS S, EiXt
=B board.dts KA HIFEH—F D

7.8 RGB ##0O5#E 18080 O EREIhBETELX

2. AR THEMIBERIIRThEED
B%Elcd gpio 0—/NHHMpinctrl-0 # pinctrl-1, EXIRNEEST, Ko

2. 1ECRBYEPARLGL, WREIEEL lcd_hv clk phase. HF & iXimAIIZEWIRHET SRR E T 2%
Wi i R £ 5 T 1iLo

7.9 LCD REIMRULINTZR
AERBERUIRR: KFFELMBREBENFERL. REEINTEHIERT, ENRAEAETS
RN BIRAE, TEEBARRRAL IR BERIISR U E N BEIR L.

BANAMESERBEREN—ERER, SREREBW, JHBEHRIMER, XERENSE
FHERK, ERTNERN, XERENBRFASUZIBREER, XERRD LHKHBESR
ENER T R EEY DC 728 MMAZE T IRIUIL R

NS RHBERREIIS
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1. RBKEBEE N EENE, THREIKMEEIHREIRER, RA—ERREEER. X
IR ET 7R E BRI ENEE,

2. RBEKHFBLEE EENEE, HRMNARERELZBHRE, LR AHELEMERE,

ABERXRVBE R, B EBRSHIRERA, BA—EREEER. 5% —MERERER.

4. BREUR: SREB[BUEE—NEBELBRANBELT, REMEEHRNREAER, AN
FiRiAERE DC AEBAIH, EMEXKHBBETFRIEBRUIAR,

w

Y RBFHIRAFZEZNR, BUWTXE,
1. E% vcom BEKX/

VCOM BR BN FRENSERE, BEXERE, WREETEFEEYW, EANRFAEENEH
EREN. BEMNEXERRIBEHNNEIEUKR Vcom BEXNRBEN, ARERSHARRK
B, WX EBER GAMMA, Gamma BERAREHERESNKME, —RBERTSH
G0~G14, AREM Gamma BES Vcom BEZENEESHRBIREBEFTRMNMEREE
MES, Vcom BERIFIRTZMTF GO M G14 mdial g, iXHi&%EE@Wi’ﬂﬁ)R%%&%

¥

8% veom BEMST, MBREME veom B, EiBERIGRSER, MRR driver IC 32
FFdiE0, ALLBIFESRZEORKFRK,

2. IRIRIBREMENE T BRFRNFHETHRE. FEREAZRRAIFKNEETFHLEETR
KT EEFEL, MERFRINHEXFNEE ™ BERTENFFERN, bMZXEEX,
Bl E HERS e
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RS a4t o & RS S
RS en=m o S S RS
S > > > S
A1 LCD ERREEMFLEMEBRARAZRGH (£F SOC) fMiEWimc s (LCD BLM driver
IC) H—igig:
1. FIRIEENEE TR IRE S A IR AN 5 R,
2. FARRIERFHLR driver IC Fff & Q
3. FREEEHSEAE, Y o
4. H1R LCD FEEMNEREEEHIES, & &
S oS S & <
S S S S S
S S S S S
S S S S
S S S S
S S S S
& & & &
S S S ‘(EE S
\{\\
%\*0/\/
S
& <
S S
S S
S S
S S
S S
& &
S S
W & & &
%\’6\/ %\’0/\/ %\"6\/ %\"0/\/
S S S S
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S S S S <
S S S S S
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S S S S S
& me ~
WRIFRE © BiE2ER NBERAT. FE—INF 78
& & S & &



@LWIIWER /
’ ALTR: WE

E1EINERR
WRAXFAE © 2022 HkiBEERHRRNBRATE RE—TIF,

AN RRNBERERUERIP, HEENBEKELTRERGERAT ( “2F ) HEHRZ
_t)J*y*lJo

AR E2SHREFRMRRIM =, RELTFEITFA, FARUMTAFFEEHL. £
fil. B ARVEBRAIEABTHBIHEE, BERSFUEMAPHERE,

(ot

LLWINER LLWIWER LLWINER'
C @*m@gib\ *‘I’ *i C (* 2275

é)ﬂhﬁﬁéuﬂ&kﬁﬁm BT B S T, EANMERNT S PN E TR
1%, FEREW, MRSEW, WAEEERE ARG,
SR SER &

§/>
EHZN= R REVFENSESHELENERNERAD (125) ZAEBENELS
FMERMLER, AXRDHARNDS MR R, RS RN AT 7 R TR R e E
Ko ERAIEIAEIE SRS RMAREIRE, HIK RSB GER R R, E8ETRIBEM
FUGATH (REERRFIREBR, BaER) ERNTEE, 23RS,

¢2%¢ﬁﬁ%ﬁ RESE BT mREARLEMRE, FAXEABTEREEN, 88X
B, BAFTEN. 2EREDNELAXEPREFEHNER, EHFTHERBTT2REHEIR, H
ﬁm$2%ﬁk$ﬁ%(@EﬁTm$ﬁﬁm\ﬁﬁm FEREIHIR) BRERIEF=ZHFNAE
, @EHAAT. AEPHFRERFRR. 58 MEBINHF AR EARREERERIES &S,

AR UBRRE R RE A th 75 TR T 2 EERET AR N BRI R ER™ mAY
HiEd, AIRERERTE ZHIINFFFL BEBTRASZANFANRBEXNIFA TR
E@Tﬁﬁiﬁﬁﬁ%?ﬁﬂ%_EﬁTMﬁT%imﬁ(%ﬂﬁ)o%UTﬁﬁﬁﬁ%m%E
FHYFRRA ML, T ERRBE NS

WRINFE © HRB2ERZRNERAR. RE—IMF 79



	概述
	编写目的
	适用范围
	相关人员

	相关术语介绍
	IC规格
	模块介绍
	添加屏驱动步骤
	屏驱动说明
	屏驱动源码位置
	menuconfig配置说明
	屏驱动分解
	延时函数说明
	图像数据使能函数说明
	背光控制函数说明
	电源控制函数说明
	DSI相关函数说明
	I8080接口函数说明
	管脚控制函数说明
	使用iic/spi串行接口初始化
	U-boot屏驱动注意事项

	RGB接口
	概述
	RGB接口管脚
	并行RGB接口配置示例
	串行RGB接口的典型配置

	MIPI-DSI接口
	概述
	MIPI-DSI的管脚
	MIPI-DSI的电源
	判断是否支持某款MIPI-DSI屏
	计算MIPI-DSI时钟lane频率
	MIPI-DSI Video mode屏配置示例
	MIPI-DSI超高分辨率屏配置示例
	MIPI-DSI Command mode屏配置示例
	MIPI-DSI VR双屏配置示例

	I8080接口
	概述
	I8080 接口屏典型配置示例

	LVDS接口
	概述
	LVDS Single link典型配置
	LVDS dual link典型配置

	RGB和I8080管脚配置示意图
	多屏兼容使用说明
	功能说明
	使用方法


	硬件参数说明
	LCD接口参数说明
	lcd_driver_name
	lcd_model_name
	lcd_if
	lcd_hv_if
	lcd_hv_clk_phase
	lcd_hv_sync_polarity
	lcd_hv_srgb_seq
	lcd_hv_syuv_seq
	lcd_hv_syuv_fdly
	lcd_cpu_if
	lcd_cpu_te
	lcd_lvds_if
	lcd_lvds_colordepth
	lcd_lvds_mode
	lcd_dsi_if
	lcd_dsi_lane
	lcd_dsi_format
	lcd_dsi_te
	lcd_dsi_port_num
	lcd_tcon_mode
	lcd_slave_tcon_num
	lcd_tcon_en_odd_even_div
	lcd_sync_pixel_num
	lcd_sync_line_num
	lcd_cpu_mode
	lcd_fsync_en
	lcd_fsync_act_time
	lcd_fsync_dis_time
	lcd_fsync_pol

	屏时序参数说明
	lcd_x
	lcd_y
	lcd_ht
	lcd_hbp
	lcd_hspw
	lcd_vt
	lcd_vbp
	lcd_vspw
	lcd_dclk_freq
	lcd_width
	lcd_height

	背光相关参数
	lcd_pwm_used
	lcd_pwm_ch
	lcd_pwm_freq
	lcd_pwm_pol
	lcd_pwm_max_limit
	lcd_bl_en
	lcd_bl_n_percent
	lcd_backlight

	显示效果相关参数
	lcd_frm
	lcd_gamma_en
	lcd_cmap_en
	lcd_rb_swap

	电源和管脚参数
	概述
	lcd_power
	lcd_pin_power
	lcd_gpio_0
	pinctrl-0和pinctrl-1

	ESD静电检测自动恢复功能

	调试方法
	加快调试速度的方法
	查看显示信息
	查看电源信息
	查看pwm信息
	查看管脚信息
	查看时钟信息
	查看接口自带colorbar
	重启 lcd 显示通路

	FAQ
	屏显示异常
	黑屏-无背光
	黑屏-有背光
	闪屏
	条形波纹
	背光太亮或者太暗
	重启断电测试屏异常
	RGB接口或者I8080接口显示抖动有花纹
	LCD屏出现极化和残影

	总结

